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The Treasurer, Mr. R. T. Hunrer, submitted the following 
Statement of Accounts for the Session 1953-1954: 


INCOME. 

Annual Subscriptions for 1953-1954 . : - . £98 5 0 
Arrears of Subscriptions recovered. - : : . 14 0 0 
Transactions sold. ; ; : , ‘ 23 18 0 
Interest on Investments . : - : E . 2211 9 
Subscriptions to Publications Fund . * ; “ 410 0 
Income from Botanical Society Trust Fund . - : - 12 2 0 
Income Tax recovered 1953-1954 = 5 P : : ly 0-38 
Grant from Carnegie Trust : : : 2 : « 100, 0 9 
Balance of Excursion Fund : : : : : — 

£292 7 5 
Excess of Expenditure over Income . - . : - 4113 7 

£334 1 0 

EXPENDITURE. 

Printing Transactions, 36, part III . ; - ; -. £221 
Printing and Postages of Notices of Meetings ; ; : 74 
Stationery, Postages, etc. . : é ‘ < * 12 13 


Fire Insurance on Books 

Projector and Film : : 
Royal Horticultural Society Address . 
National Trust Film Expenses 

Bank Charges . 

Honorarium to Treasurer . 


Honorarium to Assistant Secretary 
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ROTANICAL SOCIETY OF EDINBURGH 


BALANCE SHEET AS AT 3lsr AUGUST 1954. 


Liasiciriss. 
I. Capital Funds— 
Balance brought forward from 1952-1953_—z. ¢ = S072 0 ee 
Add—Life eh rela received in 
1953-1954 . : h6 uit 8 
Donations. : : : Pee sO ah, 
—__ 49 2 8 
£1022 0 3 
Less—Excess of Expenditure over Income 1953-1954 . 4113 7 
£980 6 8 
II. Subscriptions received in advance— 
1954-1955. : : : : arelOn om 
1955-1956 yj. : : : ; Fai aa ag © 
——_—_— ll 6 0 
£991 11 8 
ASSETS. 
I. British Government Securities— 
(a) £200 34% War Stock at cost £194 18 3 
(6) £258, 2s. 6d. British Thiet 3% Guranteed 
Stock 1978-1988 at cost . : 216 18 6 
(c) £100 3% Defence Bonds at cost . : : ue) (200), 050 
(d) £100 34% Defence Bonds at cost : ‘ 2, 100) 020 
(e) £250 3% Savings Bonds 1965-1975 at cost . 4y203, 18. 3. 
£865 15 0 
II. Bank Balances— 
(a) Sum on Current Account with the 
Clydesdale and North of Scotland 
Bank Ltd. . , . £19 2 5 
(6) Savings Minion ies Foal of 
Scotland Ltd. ce) Soe 
(c) Edinburgh ees. Bank Rocdast 
No. 5129 : : : ae 8 
—_ 2516 8 
III. Grant due from Carnegie Trust 100 0 0 
£991 11 8 


EDINBURGH, 2nd October 1954.—I hereby certify that I have audited the Accounts of the 
Treasurer of the Botanical Society of Edinburgh for the Session 1953-1954, and have found 
them correct. I have also checked the foregoing Abstract and found it correct. I have seen 
the securities for the invested funds and found them in order. 

OHARLES A. SOOTT, 0.A., Auditor. 
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SIR WILLIAM WRIGHT SMITH LECTURESHIP 


Szsston 1953-1954. 


Balance of Fund brought forward from 1952-1953 - . 
Donations received . 5 A . IT 14 0 
Interest on £250 34% War Pst - > 9-8 1b. 10 


Less—Expenses . 


Being :—£250 34% War Loan at cost . £203 12 0 


Edinburgh Savings Bank Ac- 
count No. 312 . 4 06.116 


Clydesdale and North of Gee 
land Bank Ltd., on Current 
Account . ¢ 2 ae es, 


FUND 


£280 19 0 


£303 5 6 


EDINBURGH, 2nd October 1954.—I hereby certify that I have audited the Accounts of the 
Sir William Wright Smith Lectureship Fund for the Session 1953-1954, and have found them 
correct. I have seen the securities for the invested funds and found them in order. 


CHARLES A. SCOTT, C.A., Auditor. 
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The PrestpEnT read the following proposed amendments to the 
Constitution of the Society (see Trans. Bot. Soc. Edin. (1946), 


84, 371): 


(1) Chapter ITI, delete paragraphs 1, 2 and 3 and substitute: 

1. The general direction of the affairs of the Society shall be in the 
hands of a Council, consisting of a President, four Vice-Presidents, ten 
Councillors, a Secretary, an Assistant Secretary, a Cryptogamic Secretary, 
an Editor of Transactions and a Treasurer. Five shall be a quorum. 

2. The Council shall be elected from amongst the Ordinary Fellows 
at the Annual General Meeting in June. They may be re-elected, 
except the two senior Vice-Presidents and the three senior Councillors 
who shall not be eligible for re-election to the same office till after an 
interval of one year. 

3. The Secretary shall make notification in the Billet of the April 
Meeting of vacancies in the Council falling to be filled and shall invite 
nominations to fill these vacancies. Nominations may be made by 
any Fellow and together with the names of the proposer and seconder, 
shall be sent to the Secretary so as to reach him not later than the day 
before the Ordinary Meeting in May. To these nominations shall be 
added any made by the Council and the combined list shall be printed 
along with the Billet for the Annual General Meeting and shall be voted 
upon at that Meeting. Every Fellow present at the Meeting shall be 
entitled to vote. 

(2) Chapter IIT, paragraph 4, delete “and an Artist”’. 

(3) Chapter III, paragraph 6, delete ‘The Honorary Secretary, with the aid 
of the other Secretaries”’, and substitute “‘The Secretary, with the aid of 
the Assistant Secretary and the Cryptogamic Secretary’”’. 

(4) Chapter IV, delete paragraph | and substitute: 


1. An Ordinary Meeting of the Society shall be held every month 
from October to May; normally on the second or third Thursday of 
each month. 

(5) Chapter IV, add a new paragraph 2. 
2. An Annual General Meeting shall be held each year in June at 


which the following business shall be transacted: 
(a) Presentation by the Council of a Report-on the work of the Society 
during the past year. 
(b) Presentation of a financial statement by the Treasurer. 
(c) Election of the Office-Bearers for the ensuing year. 
(d) Any other business. 


(6) Chapter IV, renumber present paragraphs 2 to 5 as 3 to 6 respectively. 
(7) Chapter IV, delete the last paragraph and substitute: 


7. The Council shall hold a Meeting for business either before or after 
each Ordinary Meeting of the Society unless the President shall otherwise 
determine. The Council may at any time be called upon by the President 
or any two of the Vice-Presidents or Secretaries, to meet for the 


transaction of business. 
(8) Chapter V, paragraph 1, delete “Honorary Secretary’? and substitute 
“Editor of Transactions’’. 


The amendments were adopted unanimously. 
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Dr. Burns then delivered his Presidential Address. His subject 
was “Some Aspects of Root Study”. (See p. 1.) 


NOVEMBER 18, 1954. 
Dr. W. Burns, President, in the Chair. 


Miss H. M. Connor, Mr. A. J. C. Grierson and Mr. IJ. C. Hepner 
were elected Ordinary Fellows, and Mrs. L. M. Connor was elected 
an Ordinary Member. 

The following papers were read by title: 


1. “Vitamin Content of Arctic Plants. Part III”, by K. Ropaut. 
(See 86, 267.) 


2. “Features on Plant Cuticles”, by D. J. Martin. (See 36, 278.) 


3. “Polen Grain Size in Nasturtium and Cakile”, by P. 8. GREEN. 
(See 36, 289.) 


4, “Sub-Littoral Survey of the Laminariaceae of Little Loch 
Broom”, by F. T. Waker. (See 36, 305.) 


Mr. J. D. Marruews, Geneticist, Forestry Commission, read a 
paper entitled “The Improvement of Scots Pine in Scotland by 
Selection and Breeding”’. 


This meeting was held in conjunction with the Lothians and 
Border Branch of the Royal Scottish Forestry Society. 


DECEMBER 16, 1954. 
Dr. W. Burns, President, in the Chair. 


Mr. J. M. Dunyerr was elected an Ordinary Fellow, and Miss 
J. Bucnanan an Ordinary Member. 


The following papers were read by title: 


1, “Notes on Some Uncommon Algae from Lochs in Kinross, 
Perthshire and Caithness”, by A. J. Broox. (See 36, 309.) 


2, “A New Species of Seguenzea”’, by A. B. Gupta. (See 36, 317.) 


Professor P. W. RicHarps, University College of North Wales, 
Bangor, read a paper entitled “The Ecology of Bryophytes”’. 
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JANUARY 20, 1955. 
Dr. W. Burns, President, in the Chair. 
Dr. W. J. Eacerrne was elected an Ordinary Member. 


Dr. R. Mactacan Gorrie exhibited a film of the vegetation of 
Bihar and Ceylon. 


FEBRUARY 17, 1955. 
Dr. W. Burns, President, in the Chair. 


Dr. L. W. Port, University of St. Andrews, read a paper entitled 
“Uses of Radio-active Isotopes in Botanical Research”’. 


MARCH 11, 1955. 
Mr. B. L. Burrt, Vice-President, in the Chair. 
At a Special Meeting, to which all Scottish botanists were invited, 


Dr. 8. M. Watters gave an account of the Distribution Maps 
Scheme of the Botanical Society of the British Isles. 


MARCH 17, 1955. 
Mrs. E. M. Knox, Vice-President, in the Chair. 
The meeting took the form of a Symposium on Recent Work on 
the Scottish Flora. 
The following papers were read: 
1. “Problems in Atriplex”’, by Miss B. PoutTEr. 
2. “Hybridization between the Woodrushes, Luzula campestris 
and L. multiflora”, by Miss J. BUCHANAN. 
3. “A Comparative Study of Empetrum mgrum and E. herm- 
aphroditum”, by J. R. Mackay. 


APRIL 21, 1955. 
Dr. W. Burns, President, in the Chair. 
Dr. J. Mune, Mr. H. Brirren, Mr. G. G. Lanrranco and Dr. J. K. 
Morton were elected Ordinary Fellows. 
Dr. P. H. Davis read a paper entitled “An Expedition to Turkish 
Kurdistan”. 
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MAY 16, 1955. 
Dr. W. Burns, President, in the Chair. 
Miss E. Exxior was elected an Ordinary Member. 


Dr. W. Buyrs read a paper entitled “Reflections on Fungi of 
Medical Importance”. 


JUNE 16, 1955. 
ANNUAL GENERAL MEETING. 
Dr. W. Burns, President, in the Chair. 
The PRESIDENT announced that a Committee for the Study of the 
Scottish Flora had been constituted, acting under the joint aegis of 
the Botanical Society of Edinburgh and the Botanical Society of the 


British Isles. The Committee had appomted Mr. B. L. Burtt as 
its Chairman and Mr. B. W. Rrspons as its Secretary. 


The following Office-Bearers were elected for the Session 1955-56: 


PRESIDENT. 
J. A. Macponaxp, Ph.D., D.Sc., F.R.S.E. 


VICE-PRESIDENTS. 


P. H. Davis, B.Sc., Ph.D., F.R.S.E. J. G. Rocsr, B.Se., F.L.S8. 
L. Burtt, B.Sc., F.L.S., F.R.S.E. | D. M. Henpsrson, B.Sc. 


COUNCILLORS. 


J. W. Grucor, Ph.D., F.L.S. Miss C. W. Murrueap. 

D. H. N. Sprenoz, B.Sc. J. Smiru, D.Sc. 

EK. E. Kemp, N.D.H., D.Inst.P.A. H. R. Furetcouer, D.Sce., F.R.S.E. 
R. M. Apam, F.L.S. Miss M. M. Macponatp, B.Sc. 
Miss E. Brarrin. 


Miss P. J. Watson, Ph.D. 


Honorary Secretary—P. S. Gruzn, B.S8c., F.LAS: 
Assistant Secretary—Miss D. E. Purvzs. 
Cryptogamic Secretary—D. M. Hrnperson, B.Sc. 


Editor—Miss A. M. MacLzop, Ph.D., Heriot-Watt College, Edinburgh. 
Treasurer—R. T. Hunvur, C.A. 
Artist—R. Evpatu. 


Auditor—C. A. Scorr, C.A. 
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The Treasurer, Mr. R. T. Hunrer, submitted the following 


Statement of Accounts for the Session 1954-1955: 


INcoME. 
Annual Subscriptions for 1954-1955 
Arrears of Subscriptions recovered 
Transactions sold 
Interest on Investments 
Subscriptions to Publication Fund 
Income from Botanical Society Trust Fund . 
Income Tax recoverable 1954-1955 


Grant from Carnegie Trust 


Excess of Expenditure over Income 


EXPENDITURE. 
Printing Transactions, 36, Part IV (Estimated Sum), say 
Printing and Postages of Notices of Meetings, say 
Stationery, Postages, etc. . 
Fire Insurance on Books 
Bank Charges . 
Honorarium to Treasurer . 


Honorarium to Assistant Secretary 


£100 10 0 
146 5 0 
BL 67 
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5 0 
£414 16 3 


PROCEEDINGS OF THE 


BALANCE SHEET AS AT 30ra APRIL 1955 


LisBILITIES. 
I. Capital Funds— 
Balance brought forward from 1953-1954. - . £9830 16 8 
Add—Life Compositions received in 
1954-1955 . 3 “ sae a ‘ 
Donations . F : . . gigs 
£983 6 8 
Less—Excess of Expenditure over Income 1954-1955 . 137 2 6 
£846 4 2 
II. Subscriptions received in advance— 
1955-1956 A. Currie . : : an oO 
E. W. Debney . 2 otal 
P. C. De Kock . if © 
3700 
III. Printer’s Account Outstanding— 
Printing Transactions (Estimated Sum). £325 0 0 
Notices of Meeting and eae —s 
mated Sum) . 70 0 
395 0 0 
£1244 4 2 
ASSETS. 
I. British Government Securities— 
(a) £200 34% War Stock at cost 5 - £19418 3 
(b) £258, 2s. 6d. British Transport 3% "Guaranteed 
Stock 1978-1988 at cost . 216 18 6 
(c) £100 3% Defence Bonds (4th Issue) at cost . s 100 0.0 
(d) £100 34% Defence Bonds (Conversion Issue) at 
cost ‘ 100 0 0 
(e) £250 3% Savings Bonds 1965-1975 at cost . - 2b3 183 
£865 15 0 
II. Bank Balances— 
(a) Sum on Current Account with the 
Clydesdale and North of Scotland 
Bank Ltd. . £128 3 2 
(6) Savings Account—Union Bank of 
Scotland Ltd. A PATS TN f 
(c) patie Savings Bank Account 
No. 1 a AS er 
——————._ 261 14 0 
III. Grant due from Carnegie Trust . : ‘ ‘ 2 LOC OF 10 
IV. Income Tax Reclaim 1954-1955 . : 5 A : 1615 2 
£1244 4 2 


EDINBURGH, 29th May 1955.—I hereby certify that I have audited the Accounts of the 
Treasurer of the Botanical Society of Edinburgh for the Session 1954-1955, and have found 


them correct. Ihave also checked the foregoing Abstract and found it correct. I have seen the 
securities for the invested funds and found them in order. 


CHARLES A. SOOTT, O.A., Auditor. 
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SIR WILLIAM WRIGHT SMITH LECTURESHIP FUND 


Srsston 1954-55 


Balance of Fund brought forward from 1953-54 A : . £303 5 6 
Interest on £250 34% War Loan S47 6 
Interest—Edinburgh Savings Bank 2S 

615 2 
£310 0 8 
Less Expenses— : 
Professor Richards : : ‘ : wy oa 12S 
Mr. J. R. Mackay . : - : p 2 Sh 4. 
—_— Le Mt Ke 
£300 9 8 
Being— 
£250 349% War Loan at cost . 3 ; £203 12 0 
Edinburgh Savings Bank Account No. 312 9617 8 
£300 9 8 


EDINBURGH, 29th May 1955.—I hereby certify that I have audited the Accounts of the 
Sir William Wright Smith Lectureship Fund for the Session 1954-55, and have found them 
correct. I have seen the securities for the invested funds and found them in order. 


OHARLES A. SOOTT, O.A., Auditor. 
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The Secrerary, Mr. P. GREEN, submitted the following Report 
from Council: 


The Membership of the Society stands at present at 303: viz. 
9 Honorary British Fellows, 20 Honorary Foreign Fellows, 220 
Ordinary Fellows (of whom 88 have compounded for life), 23 Ordinary 
Members, 30 Lady Members and 1 Associate. During the year, 
8 Ordinary Fellows and 4 Ordinary Members have been elected, 
2 Ordinary Fellows and 3 Ordinary Members have resigned, and 
1 Associate (R. L. Harrow, Godalming, Surrey) and 1 Honorary 
Foreign Fellow (L. H. Bailey, LL.D., Litt.D., Ithica, New York) 
have died. 


Hight Ordinary Meetings were held during the Session, and, at a 
Special Meeting on 11th March to which all Scottish Botanists were 
invited, a number of Fellows were enlisted to assist in compiling 
records of Scottish Plants for inclusion in the Distribution Maps of 
British Flowering Plants and Ferns at present being prepared. 
The usual Cryptogamic Foray was held on 25th and 26th September. 


During the Session, informal meetings were held between a 
sub-Committee of the Council and botanists from the Glasgow area, 
and, as a result, a Committee was formed to stimulate and co- 
ordinate work on the Scottish Flora. A Constitution for the 
Committee was formulated and agreed upon jointly by this Society 
and the Botanical Society of the British Isles. Each Society 
nominated three members to serve on the Committee, those 
nominated by this Society being Miss Ursula K. Duncan, Professor 
J. R. Matthews and Mr. B. L. Burtt. 


The Council hopes in future to institute a section in the Trans- 
actions devoted to Notes on Scottish Botany, and Fellows who have 
any suitable material, e.g. brief notes of biological interest or records 


of new, interesting or rare plants, are invited to communicate with 
the Editor. 


The Society has again been invited to send delegates to the 
Assembly of Corresponding Societies at the Meeting of the British 
Association in Bristol, and the Council has nominated Mr. J. Anthony, 
Dr. J. A. Macdonald and Dr. Malcolm Wilson as delegates. 


Contributions to the Illustration Fund have been received from 


Miss M. M. Cattanach and from Mrs. Watt and are gratefully 
acknowledged. 
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Printing costs continue to rise, and the Council is examining 
the situation—common to all learned societies—brought about by 
the increasing costs of publication. 


The Council wishes to express the indebtedness of the Botanical 
Society of Edinburgh to the Carnegie Trust for the Universities of 


Scotland for a substantial grant towards the publication of this 
number of the Transactions. 
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TRANSACTIONS 


OF THE 


BOTANICAL SOCIETY OF EDINBURGH 


SESSION CxXIxX 


PRESIDENTIAL ADDRESS. 


Some Aspects oF Root Srupy. 


By W. Burns. 


(Read 15th October 1954.) 


I feel that the title of this address ought to have been “Rambling 
Remarks on Roots”, but, to prevent these remarks becoming too 
incoherent, I propose to pen them, like sheep, into three folds. 
These are (1) the origin and nature of the root, (2) modifications of the 
root, (3) agricultural and horticultural practices affecting the root. 
If occasionally an idea (like a sheep) breaks through the fence 
between the folds, that is the nature of ideas (and sheep). Perhaps 
even a stray from another flock may find its way in. 

The root is an organ which, being in most cases below ground, is 
out of sight and also out of mind. But it has not been out of the 
mind of the human race during its sojourn.on this planet. The 
metaphorical use of the word root as noun and verb in the languages 
of mankind shows this. In Cruden’s Concordance of the Bible 
there are fifty-four references containing such words. We ourselves 
daily employ such expressions as “radically” or “the root of the 
matter”, while the French word for displaced persons is “déracinés”’. 
The philosophical botanist Cesalpino, in his book which appeared in 
1583, divides the plant into two parts, one being “the root, by which 
they procure food” (see Sachs, 1890). This quotation shows his 
recognition of the importance of the root and also indicates the 
limitations of his understanding of the functions of the various parts 
of the plant. 

Concerning the time and method of appearance of the root, as a 
member of the plant body during the course of evolution, there is no 
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direct evidence. Bower (1908) considered that the root could not 
itself be held to be a continuation of the primitive axis and believed 
that the facts pointed to the root being an accessory part upon the 
embryonic body. 

But we go too fast. We are accustomed to work on the assump- 
tion that early organisms all came from the sea and that they 
divided into two lines, one leading to the animal and the other to 
the vegetable world. So far as those organisms now living on land 
are concerned, the great difference is that the animals are motile, 
while the vegetables are static, by virtue of their anchorage. Many 
plants now in the sea are also anchored, but by holdfasts or crampons, 
which are believed to have no absorptive function. When plants 
began to invade the land, it is usually presumed that it was the 
gametophyte which did so and that it was anchored to the land by 
rhizoids which had also water-absorbmg functions. From one 
point of view we may perhaps say that the plant had to adapt itself 
twice to land conditions, once as gametophyte and again as 
sporophyte. 

Bower (loc. cit., p. 673) goes minutely into the embryology of the 
Lycopods and shows that, after the definition of the polarity of the 
embryo, the occurrence of the root is commonly lateral, and that its 
approximation to the axis of polarity is occasional and accidental 
rather than an inherent character. It would also seem that the 
occurrence of the root in Lycopod embryos is not definite in level 
nor in relation to other parts of the embryo, nor in time of appear- 
ance in the developmental process. These Lycopod roots are 
formed endogenously, but there is an exception, namely, the first 
root of L. selago, which is formed exogenously. From Bower’s 
figure (p. 344) it appears that the root arises from a point opposite 
the termination of the vascular column. This seems to me to be 
like certain callus-roots of cuttings which appear opposite the cut 
ends of the vascular bundles. Priestley and Swingle (1929), referring 
to one of their experiments on cuttings of sea-kale, state that the 
roots usually appeared in a ring over the site of the original vascular 
cambium. Other roots were occasionally seen to be arising from 
the xylem region, but no roots emerged from any point of the 
surface outside the cambium ring. However that may be, the root 
is always in close contact with the vascular system of the stem and 
so in a position to pass on to it whatever it absorbs from the soil. 

There is in the Ferns a close connection between roots and leaves, 
and in the Equisetinae there is a root initial at the base of each leaf. 

In 1919 A. H. Church published a paper in which he argued that 
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there had been a direct progression from the sea to land. He 
opined that, as the land masses were pushed up above the water, 
they carried with them the plants already growing, and that many 
of the forms previously submarine changed into forms capable of 
growing on land. At one point he says: “It is thus from the stand- 
point of food-salt supply that any transmigration, to be effectual, 
demands the initiation of a basal absorptive mechanism, and the 
initiation of an upward direction of conduction in the axis; the 
water-problem may be at first quite immaterial.” He points out 
that at first the exposed sea-bottom would have no soil and that 
this gradually accumulated from plant debris no longer washed 
away, and (in his own words) “this gives the first initiation of an 
organic substratum, from which it would be possible to absorb the 
physically-retained water and salts and so gradually perfect the 
mechanism of the ‘root’ and from which the living complex termed 
‘soil’ has been also gradually evolved”. The root, so far as I can 
gather, was, in Church’s opinion, developed from the crampon-like 
attachments of the more massive, more resistant, more perennial 
stocks of marine phyto-benthos. 

Arber (1950), from the morphological point of view, considers 
that the leaf is a partial-shoot revealing an inherent urge towards a 
whole shoot but never actually attaming that goal. Arber asks, 
“Ts it possible to regard the root . . . also, as a partial-shoot, but 
one that derives its partialness from a different set of deprivations 
from those suffered by the leaf?” 

Arber’s arguments and suggestions have been the subject of 
criticism, and the suggestion that the root is a partial-shoot seems 
to me an unnecessary attempt to class all the organs of the plant 
as of one category, the shoot. Bower’s inference that it is an 
appendage on the shoot, developed for a special purpose, seems 
more reasonable, and perhaps the power possessed by so many 
plants of developing adventitious roots on stems and even leaves 
may be a relic of its evolutionary origin. 

Talking of adventitious roots brings me to the ideas (or sheep) in 
my second pen, and mention may be made of a paper by Borthwick 
(1905) on “Birds-Eye Formation (Maser-Holz) in the Wood of 
Various Trees”. He quotes Strasburger (1903) to the effect that 
Curled or Bird’s-Eye Maple owes its origin to “the unusually sinuous 
course taken by the elements of the wood”, which he attributes to 
the production of numerous adventitious buds and also to the 
formation of abnormally broad medullary rays round which the 
wood elements are forced to bend and thus deviate from their usual] 
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course. No mention is made of these being rhizogenous. Borth- 
wick found that the medullary rays of species of Cupressus, of Acer, 
apple and elm might become broad and cylindrical and be continued 
out into adventitious roots, and also that such abnormal medullary 
rays and adventitious roots might be produced abundantly on the 
burrs found on elm and rowan. In a Wych-elm burr he found 
shoot-buds and root-rudiments side by side. 

Priestley and Swingle (loc. cit., p. 26) mention a case where root 
and shoot apices were organised very close to one another within 
the parenchyma near the cut surface of a root of Cichorium intybus. 
Here shoot and root meristems must have originally come (they 
say) from groups of cells that were close to one another. 

This juxtaposition of bud and root initials can be paralleled in 
an experiment by Fischnich (1938), who split a branch of Populus 
migra var. pyramidalis at the apex, kept it in 0-003 per cent. solution 
of heteroauxin, then put it in tap-water and treated one of the cut 
ends with 0-125 per cent. heteroauxin paste, leaving the other 
cut end untreated. After fourteen days the treated end produced 
roots and the untreated end produced shoots. It is possible to 
think that in the Wych-elm burr there may have been similar 
differences in hormone concentration between adjacent areas. 

Goebel’s Exnleitung in die experimentelle Morphologie der Pflanzen 
shows cases of root and shoot initials side by side, as, for example, 
at the basal end of a two-leaved cutting of Achimenes hirsuta 
(p. 231; fig. 122). 

In many plants, adventitious roots play a great part in the plant’s 
life and structure. Certain genera of mangrove, for example, such 
as Rhizophora, are balanced on stilt roots which give them an elastic 
perch above the muddy tidal waters in which they live, giving little 
resistance to the flowing tides. Rhizophora also has the curious 
adaptation of droppmg its weighted half-developed seedling 
vertically into the mud, ready to continue growth. I have seen 
this tree in the southern part of the Bombay State. Just north of 
Bombay, in the muddy creeks, there is to be found Avicennia alba. 
This produces pneumatophores or breathing roots, which, like the 
diver’s air-tube, carry air to the submerged parts. This is one 
example of a root growing with negative geotropism. 

Buttress-roots are found regularly on certain tropical trees and 
may form great flanges radial to the trunk. I do not know whether 
their anatomy has been thoroughly worked out, and to what extent 
these buttress-roots (so-called) are root and to what extent part of 
the trunk. I have noticed in India that the formation of buttress- 
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roots occasionally occurs in species that do not usually form them, 
such as Acacia arabica. This is similar to the occurrence of the 
weeping habit (which we associate with some trees, such as the 
willow) in other genera and species not related with each other, such 
as the Weeping Cherry (Prunus serrulata rosea) (Cook, 1952). 

The genus Ficus has many species, including the edible fig with 
its curious method of pollination and its variable leaf shape, and 
the lordly banyan, Ficus bengalensis, with its adventitious roots 
hanging from and finally supporting the nearly horizontal branches. 
When planted as roadside trees in India these hanging roots often 
never reach the ground but finish off about 4 ft. from it. Every 
year when the rains come the lower ends of these stumps put out 
slender roots in an attempt to complete the earth connection. Just 
as quickly are they eaten off by wandering goats. Willis (1897) 
mentions that in India the roots may be provided with bamboo 
tubes to protect them and the ground prepared for them. I have 
not seen this done, but the plate in Engler’s Naturliche Pflanzen- 
familien, which Willis quotes, shows several roots which have 
finished up in small stone enclosures, obviously made for them. 
Certam Ficus species, including the banyan and also the sacred 
fig-tree (Ff. religiosa), can root in crevices of masonry, finally dis- 
integrating the stoutest wall. North of Bombay lies the old 
Portuguese fort of Bassein, with a wall about three miles round and 
containing the ruins of thirteen churches. In my time the wall and 
the churches were riddled with Ficus. Ficus trees were also a 
menace to the masonry of wells in India if once they gained a 
lodgment. The only way we could get rid of them was to inject a 
solution of sodium arsenite into the trunk. The whole plant then 
died and could be pulled out like a loose tooth. 

The amazing vitality of Ficus was also visible in another way 
near the same Bassein. The railway approaching it had to cross a 
broad tidal creek on a bridge. The iron pillars of a previous bridge 
had been left alongside it. The tops of these pillars had some 
scroll-work on them and in it seeds of Ficus had lodged. When I 
‘saw them the seeds had developed into small trees, 3 ft. high, though 
nourished by nothing except the steamy atmosphere and the rain. 
In the hot weather the pillars must have been exceedingly hot, yet 
the plants lived. , 

Captain Cousteau (the French naval diving expert) mentions 
(1953) an old fig-tree growing high up on the vertical wall of an 
inland water-cave near Avignon, which apparently gets its roots 
watered only once a year during the annual flood in March. 
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Certain tropical trees use their adventitious roots for the purpose 
of growing up on other trees, which they often eventually strangle. 
Julian Duguid, in his sixth and last talk on “Ten Days in Brazil”’, 
in the Home Service of the B.B.C. on 14th February 1954, men- 
tioned being taken to see what looked like a tree of this kind near 
the town of Belem. The fact is that the tree has engulfed the 
chimney of an old sugar-cane factory. Soon after hearing his talk 
I came across a photograph of this same tree in the Scientific 
American of January 1954. In that issue there is also an excellent 
photograph of an early stage of the encirclement of a tree by the 
strangler tree Clusia (Guttiferae). The writer (Dobzhanzsy, 1954) 
states that Clusia does not kill the tree, but Willis (1897) says it 
frequently strangles its support altogether. 

From epiphytes and stranglers it is not a far cry to root parasites. 
In India a species of Orobanche (O. nicotianae) is a serious pest of 
tobacco. Orobanche seems to have no leaves, and the above-ground 
part is a large inflorescence or series of inflorescences producing 
millions of tiny seeds. Once a tobacco field is infested with 
Orobanche there is, so far as I know, nothing one can do but to 
cease growing tobacco on it for many years, for we do not know how 
long the pest’s seeds will remain alive in the ground. Careless 
cultivators used to cut off the inflorescences and leave them lying 
in a heap at the edge of the field, thus spreading the disease. The 
correct thing is, of course, to burn them. 

Another phanerogamic root parasite in India is Striga (belonging 
to the Scrophulariaceae), of which there are several species. Wild 
grasses, sorghum and sugar-cane are among their hosts. They are 
small plants with rather pretty yellow flowers. I believe no remedy 
has yet been found against them. 

The mention of Striga always brings to my mind an extreme 
example of faith in figures and at the expense of facts. I was 
inspecting a randomised field-experiment in a certain experimental 
station in India. The man in charge told me complacently that the 
experiment was inconclusive because the experimental error was so 
large that no real significance would be attached to the results. A 
short examination of the field revealed (1) that germination of the 
crop had been irregular, some plots having germinated well, others 
badly; (2) there was a marked edge-effect, the outside of the plots 
on the boundaries of the experiment being much better grown than 
any of the inside plots; and (3) some plots were badly affected by 
Striga and others unattacked. It was no wonder, then, that there 
was a huge experimental error, completely wiping out the differences 
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between varieties or treatments. That came of being drunk with 
the new wine of statistical significance! 

Man in the course of his long history has found various ways of 
exploiting the roots of plants. Apart from growing those which 
become swollen sources of food, his efforts have been mainly (1) a 
manipulation of the main root-system so as to effect the rhythm of 
life of the whole plant, and (2) an exploitation of the power. of the 
plant body (mainly the stem or parts of it) to produce adventitious 
roots. 

As an example of the first, I may mention a practice that used to 
obtain in the orange-growing districts round Poona in the Bombay 
State. The orange trees could be made to flower at one of two 
seasons, 7.€. so as to produce fruit ready in December (for the 
Christmas trade) or in April (for the hot weather trade). The 
practice was, eight months before the fruit was wanted, to expose 
the roots round the tree to a radius of about 4 ft. and cut off irrigation 
for about three weeks. The method of exposure was crude, the 
digging tool used being the common digging instrument of the East 
(variable in form), but with one common character, namely, that 
one does not “dig”’ with it but, to use the Scots term, one “howks”’. 
The roots were often badly hacked in this process, and this damage 
may have been at least a contributory cause of the die-back disease 
so common in these gardens, in which the end-twigs and finally 
whole branch-systems dried up, the tree meanwhile making desperate 
efforts to renew itself by putting out suckers lower down. 

Another example (though hardly in either class of root exploita- 
tion) was that of the treatment of the roots of the cotton plant 
remaining in the ground in the northern part of the Bombay State. 
After the cotton crop was harvested, the dry stems were usually 
cut and used for fuel, but very often the underground part remained 
alive and sent up young shoots in the hot weather. These formed 
an ideal place for passing this season for the grubs of the Harias 
species commonly known as the Spotted Bollworm, which spoiled 
much cotton by boring into the growing cotton-fruits. These pests 
normally passed the season between cotton crops on Malvaceous 
weeds, but if one eliminated such weeds there was still the growth 
from the cotton roots to deal with. The Bombay Agricultural 
Department devised a cotton stump-puller, rather like a magnified 
version of the tool used for pulling nails out of packing cases. This 
lid the trick so far as the Bombay State was concerned, but was 
inadequate for the Punjab where the plants were much stouter. 

As regards the exploitation of the power to produce adventitious 
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roots, examples are numerous. I may perhaps choose one or two 
of the less well known. 

In India, a universal practice is the chewing of pan. The word 
pan literally means leaf, and the leaf used is that of Piper betle. 
(The leaf is used as the wrapper for shredded betel-nut (from Areca 
catechu), to which are added cardamoms, cloves, a touch of slaked 
lime, and other things.) The plantations of Piper betle are com- 
plicated affairs, with the plant growing on live supports and 
thoroughly shaded. At a certain period of the year the vines are 
taken down, coiled into a figure of eight and buried in the soil. 
From these buried coils there descend into the soil the adventitious 
roots and into the air rise the shoots of the new plants. 

Something very similar, I believe, is done with hops. Priestley 
and Swingle (loc. cit., p. 56) state that the stem is buried in a screw- 
shaped coil with the lower portion of the coil in the ground and the 
upper part out of it. The exposed portion shrivels, the buried part 
remains swollen and, in the spring, vigorous endogenous root- 
production takes place from the neighbourhood of the cambium, 
while the swollen shoot becomes covered with adventitious buds. 

The sugar-cane is normally propagated by planting pieces of the 
cane. The practice which the Bombay Agricultural Department 
used to advocate was to use pieces of three nodes with the buds 
placed sideways so that all could sprout. At the base of each 
internode of the sugar-cane is a zone full of little points, every one 
of these an incipient root. In addition, most varieties of sugar-cane 
(some more than others) put out aeriel roots, from these same 
areas, which serve to anchor and steady the tall stem. The same 
phenomenon of additional aerial roots acting as guy-ropes can be 
seen in maize and sorghum. It is quite possible to induce similar 
roots in cuttings of Jasminum nudiflorum grown in summer in a 
cold frame, if you make the atmosphere moist by keeping a glass 
jam-jar over the cutting. Such roots grow till they reach the 
substratum, and you have a new plant with miniature anchoring 
guy-ropes. 

Bouillenne and Went (1933) state that in the palms the foliar 
bundles end in culs-de-sac, which may either continue into adven- 
titious roots or perhaps, as in the case of Iriartea exorrhiza, ter- 
minate in root-spines. 

Recently I was reading a book called Farming in Finland (Mead, 
1953). The author remarks: “In fact the Finnish claylands, in 
contrast to those of W. Europe, do not provide satisfactory per- 
manent grass for grazing. Adjustment of grasses to heavy soils 
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through improved root systems may offer a solution”. Here we 
have the root offered as an organ for the attention of plant-breeders. 
I am sure the grass-breeders at Aberystwyth have not neglected 
this aspect of their problems. 

In this consideration of the root I have briefly touched upon 
its origin and our ignorance of it. As to its primary purpose we 
may have little doubt. It has later been modified (as have other 
plant-parts) as additional external supports, as places for food 
storage, as organs used for climbing, strangling and parasitism. 
Most of such organs are adventitious roots. The mere presence of 
adventitious roots is a perpetual question mark. Their value in 
propagation man has recognised and utilised for thousands of years. 
Their evolutionary status will probably never be settled. 

Concerning the circumstances of their production in nature and 
in experimental situations (including culture of plant fragments in 
vitro) we have a mass of data, but as yet no coherent theory, though 
there have been several attempts at partial hypotheses. This 
region of plant physiology, which has been perhaps regarded as 
rather too horticultural to merit the attention of some physio- 
logists, awaits interpretation from someone acquainted with the 
vast amount of information available, and able to trace in it some 
co-ordinating principle. 

In concluding this address I have the same kind of relief as that 
felt by Robert Louis Stevenson in his Scots poem entitled “Their 
Laureate to an Academy Class Dinner Club”. Stevenson was, as 
you know, educated at Edinburgh Academy. He was supposed to 
write a poem each year for the annual class dinner. Apparently 
he had not done so for some time, and this poem is an outburst to 
make up for his previous neglect. He compares himself, bestriding 
his Muse, to a small boy sent off on an urgent errand mounted on a 
spirited farm-horse, with similar difficulties. If those of my 
audience to whom the Lowland Scots tongue is unfamiliar will 
tolerate the quotation, his last verse expresses my own feelings: 


«|. . But at the least, 

The day I’ve backed the fashious beast, 

While she, wi’ mony a spang an’ reist, 
Flang heels ower bonnet: 

An’ a’ triumphant—for your feast, 
Hae! there’s your sonnet!” 
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Tue FLowrertne PLANTS AND FERNS oF THE ISLE OF May, 
Firto or Forts, Fire (v.-c. 85). 


By W. J. Eacetine. 
(The Nature Conservancy, Edinburgh.) 


(Read by title, 15th December 1955.) 


The recent paper by E. V. Watson (1953) on the bryophyte flora 
of the Isle of May contains a good general description of the island: 
additional details concerning its history, topography, etc. can be 
found in many publications, but sufficiently, for the present purpose, 
in the papers by J. Rattray (1886) and G. West (1910). A helpful 
vegetation map, based on field work by H. G. Callan (whose detailed 
manuscript notes are deposited in the records of the Isle of May 
Bird Observatory and Field Station), illustrates the paper by 
H. N. Southern (1938) on its vertebrate fauna. The geology of the 
island is dealt with fully by A. Geikie (1902) and, more concisely, by 
J. A. Steers (1953). 

The first published account of the island’s flowering plants and 
ferns is that of J. Sadler (1872). It contains a list of the plants 
which he and Professor J. H. Balfour observed on the island in the 
course of a two-hour stay on 11th August 1871, when the British 
Association visited the May. Additions were made to Sadler’s list 
as a result of visits by Rattray in 1884, West in 1905 and W. Evans 
(1911) in 1910 and 1911. Since then, nothing has been published 
on the flowering plants and ferns of the island, and the object of 
the present paper is to bring the picture up to date. 

Antedating Sadler’s account by over fifty years is an unpublished 
note made for Robert Stevenson by D. Don (1819) on the possibility 
of afforesting certain parts of the May. The original of this report, 
written from Leith Walk Nurseries on 27th August 1819, is the 
property of D. Alan Stevenson, brother-in-law of Comdr. T. Yeoman, 
R.N. (rtd.), through whose courtesy a copy has been made available 
for the records of the Bird Observatory. Although Don’s remarks 
om the indigenous vegetation are mainly confined to listing the 
orincipal pasture-forming grasses and some of the rushes and 
sedges, he does note the presence of sea-pink and of “tall-growing 
weeds such as hemlock, dock, etc.” (in the Chapel area). From 
this, it would seem that the vegetation in 1819 was much the same 
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as when Sadler wrote. This is indeed only what one would expect, 
because for well over 300 years the Isle of May has been inhabited 
regularly only by lighthouse-keepers and their families, and it can 
have altered but little in that time. During the two world wars of 
the present century troops were stationed on the island, but their 
activities had no material effect on the phanerogamic vegetation. 
Such vegetational changes as have occurred during the past hundred 
years must be due chiefly to the reduction in the acreage under 
cultivation, the cessation of grazing by sheep and increased grazing 
by rabbits—though it is to be noted that, according to J. Ritchie 
(1920), the latter were abundant on the island at least as long ago 
as 1329. Just before Sadler’s visit, as recorded by T. 8. Muir (1868), 
the three lighthouse people were cultivating about two acres of 
barley, potatoes, turnips, cabbages, onions, etc., and there were on 
the island three milking cows and some sixty sheep. Not long 
afterwards, in 1884, the stock had risen to sixty sheep, six cows, a 
Clydesdale horse and three donkeys (A. J. Harvie-Brown, 1887). 
Now, in 1955, the four keepers and their families cultivate less than 
a quarter of an acre between them; there are two goats on the 
island but no other stock. 

The present is a particularly opportune moment to make a 
re-assessment of the status of the plants of the May. Early in the 
spring of 1955 myxomatosis made an appearance on the island— 
probably introduced by gulls—and by the end of August it seemed 
likely that the whole of the large rabbit population had been wiped 
out. Whether this is in fact the case remains to be seen, but in any 
event there has been an immediate response by the vegetation to 
the reduction in grazing, and far-reaching changes in its composition 
are to be expected. 

Comparing the lists of Sadler, Rattray and Evans with that of 
the present day, it is noticeable that most of the species which no 
longer occur on the island are plants associated with cultivation. 
The disappearance of a number of others, e.g. Mertensia, is less easy 
to explain. Recent additions to the island’s flora are probably as 
much the result of more intensive study, at all seasons of the year, 
as of an actual increase in the number of species present. Several 
of the new additions are casual annuals, present one year, absent 
the next: the probability is that most of these owe their introduction 
to birds. 

In the list which follows, all those plants reported from the island 
prior to the end of 1911 and not recorded from it between 1937 and 
the end of 1955 are enclosed in brackets; doubtful or disproved 
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records have been placed in square brackets. Plants marked with 


an asterisk have not, so far as can be traced, been reported in print 


from the island before. 

The records for 1947 to 1955 derive from three main sources: 
(i) the daily log books and other records of the Bird Observatory ; 
(u) a collection of flowering plants and ferns gathered on the island 
in 1947 and 1948 by R. W. James and deposited in the Herbarium 
of the University of St. Andrews; and (iii) my own observations in 
1949, 1952, 1954 and 1955. Cultivated plants, garden escapes and 
deliberate introductions are not listed, the last category including, 
amongst others, kingeup (Caltha palustris), yellow flag (Iris 
pseudacorus), primrose (Primula vulgaris), cowslip (P. veris), monkey 
flower (Mimulus guttatus), elder (Sambucus nigra), tree mallow 
(Lavatera arborea), spring squill (Scilla verna) and sycamore (Acer 
pseudoplatanus). Although probably introduced unintentionally 
by a bird, I include in this category the specimen of cultivated fig 
(Ficus carica) which is growing from a rock crevice in a gully near 
the Low Light. 


ANNOTATED LIST.T+ 


7. POLYPODIACEAE. 


ASPLENIUM MARINUM L. Not uncommon in caves and on the cliffs. E. 7057. 

(A. RUTA-MURARIA L. A very scarce fern in 1905, according to West. No 
other record.) 

ATHYRIUM FILIX-FEMINA (L.) Roth. Rare. Recorded by Rattray in 1884; 
collected again by James in 1947. 

[CysTorpTERIS MONTANA (Lam.) Desv. Shown on Southern’s vegetation map 
as occurring in 1936, but from Callan’s distribution sketches it is certain 
that Dryopteris dilatata was the plant involved. ] 

Dryopreris piaTatTa (Hoffm.) A. Gray. Described by Evans as “‘a small 
form, such as one meets in the hills”, amongst grass on low rock ledges. 
This is exactly how it occurs to-day. E. 7049. 

(PoLypopium vuLGARE L. Evans found a good-sized patch in 1910 on the 
steep bank south of the loch. It had been “‘sadly spoiled by excursionists 
in the belief that it was the sea-spleenwort”’. No other record.) 


10. OPHIOGLOSSACEAE. 


*OQPHIOGLOSSUM vuLGATUM L. ssp. vuLGATUM. Rare; one colony only. 
First recorded in 1954. E. 7042. 


+ The nomenclature and arrangement of this list agrees with that of Clapham, 
Tutin and Warburg (1952) except for the naming of Dryopteris, Montia, Peplis, 
Rumex and Catapodium, The citation of a collecting number indicates that I 
have collected a plant myself and that a herbarium sheet has been deposited in the 
records of the Isle of May Bird Observatory and Field Station. 
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14, RANUNCULACEAE. 


(Ranunovvs acris L. Found in 1871 by Sadler. Not reported since. ) 

R. REPENS L. Very common. E. 7034. 

R. FuAMMULA L. ssp. FLAMMULA. Abundant in damp parts of the Holyman’s 
Road. EH. 7033. 

*R, HEDERACEUS L. Common in marshy puddles in the Holyman’s Road 
near the Low Light; occurs also elsewhere. E. 7115. 

R. aquatinis L. emend. Two records only. West noted “rather dwarf 
specimens” in 1908, though all his aquatilis records are subject to a 
remark that it was not always possible for him to distinguish the exact 
species of Batrachian Ranunculi which he encountered on his travels. 
Canon A. K. Hervey (Bird Observatory records) is certain that one of the 
larger Water Crowfoots was present in 1952, but I have not seen it myself. 

R. Ficarta L. Locally abundant. First reported by Evansin 1910. E. 7035. 


19. PAPAVERACEAE. 


*PAPAVER RHOBAS L. A few plants on the North Ness, 1955. E. 7142. 
*P, puBium L. Common in the Top Garden; also a few plants on the North 
Ness (1955). E. 7133. 


20. FUMARIACEAE. 


FumMaria OFFIcINALIS L. Casual. Recorded from one of the gardens by 
Evans. Still present (Low Garden and Bain Trap), 1955. E. 7135. 


8 
21. CRUCIFERAE. 


(Brassica nigRA (L.) Koch. Listed in 1871; only record.) 

SINAPIS ARVENSIS L. Listed in 1871 by Sadler; still present on the North 
Ness and elsewhere. One specimen (E. 7164) has a remarkably tough 
and thickened replum, not precisely matched in any material of this 
speciesat Kew. EH. 7131, 7141, 7164. 

*RAPHANUS MARITIMUS Sm. A few plants on the North Ness and elsewhere 
in 1955. EH. 7162, 7166. 

(CAKILE MARITIMA Scop. Listed in 1871; only record.) 

(Cornonopus squaMatus (Forsk.) Aschers. Reported from near the lighthouse 
by Sohal who noted that it had probably been introduced. No other 
record. 

ees wire? L. Listed in 1871; a few plants in the Low Garden in 1955. 

CAPSELLA BURSA-PASTORIS (L.) Medic. Common i i ; 
still soin 1955. HE. ey ; ee ie aad 

CocHLEARIA OFFICINALIS L. Not infrequent in suitable sites. E. 7059. 

C. panica L. Abundant; much commoner than C. officinalis. E. 7003. 

*SISYMBRIUM LOESELII L. Two plants at the south-eastern entrance to the 
Tower, early August 1955. E. 7150. 


23. VIOLACEAR, 


VIOLA RIVINIANA Rchb. ssp. Minor (Murbeck) Valentine. Seen by E i 
: Vv 
1911, two years after the lighthouse-keepers had first HY at it ee Still 
present; locally abundant. E. 7000, 7124. ; 
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*V. TRICOLOR L. (or V. ARVENSIS Murr.). According to the Bird Observatory 
Log, P. R. Booth saw a single pansy plant in 1952 near the tern colony 
on the North Ness. No other record. 


30. CARYOPHYLLACEAE. 


SILENE maritima With. Abundant. E. 7050. 

(MELANDRIUM RUBRUM (Weig.) Garcke. A group of less than a dozen plants 
was seen by Evans in 1910 and 1911 on the steep bank south of the loch. 
Not reported since.) 

CERASTIUM vuLGATUM L. Common. E. 7022. 

C. TETRANDRUM Curt. Common. The first published record for Fife is 
the “Isle of May, D. Don” of Greville (1824). Reported also by Sadler 
and West, and still present to-day. E. 7023. 

(C. SEMIDECANDRUM L. Sadler’s 1871 record is the only one.) 

STELLARIA MEDIA (L.) Vill. Common in the gardens. E. 7047. 

[Sacina apeTata L. Reported by West without mention of any other 
species: a doubtful record.] 

S. maritm™aSm. Common. E. 7070. 

S.procumpBens L. Abundant. E. 7071. 

(MinvsrTIA VERNA (L.) Hiern. Listed by Sadler (as Alsine tenuifolia). 
Callan noted probably the same species in 1936. No other records.) 

(ARENARIA SERPYLLIFOLIA L. Listed by Sadler; no other record.) 

*SPERGULA ARVENSIS L. Collected in 1947 by James from the North Ness, 
where a few plants were seen again by P. R. Booth in 1952 (Bird 
Observatory Log). One plant was found on the North Plateau, and a 
few in the Low Garden, in 1955. E. 7173. 

SPERGULARIA SALINA J. & C. Presl. Listed by Sadler (as S. rubra). One 
plant on the North Plateau, 1955. E. 7173. 


31. PoRTULACACEAE. 


MontTra FoNTANA L. ssp. FONTANA. First recorded by Rattray. Not un- 
common in ditches and trickles. E. 7043. 


32. CHENOPODIACEAE. 


(CHENOPODIUM aLBUM L. Recorded by Sadler in 1871. The plant may well 
have been the var. viride, i.e. Ch. suecicum.) 

C. suecicum Murr. First collected by Sim—see Young (1936)—but probably 
on the island in Sadler’s time (see above). Abundant in the Low Garden 
in 1955. E. 7174. 

*C. MURALE L. First collected (in the Low Garden) in 1954; abundant there 
in 1955. E. 7121. 

C.rzupruML. First collected by Professor R. J. D. Graham in 1947 (specimen 
in Herb. St. Andrews). Not infrequent on paths and in the old fields. 
E. 7068. ; 

[Bera vuLearis L. ssp. MARITIMA (L.) Thell. There is no satisfactory record 
of this plant from the island.f] 


+ Both Beta maritima L. (i.e. B. vulgaris L. ssp. maritima (L.) Thell) and Lavatera 
arborea L. are recorded by William Young (1936) as having occurred on the Isle 
of May, on the authority (both species) of Sir Robert Sibbald (1710) and (Lavatera 
only) the New Statistical Account (8, 1845). K. N. G. Macleay (1953) not only 
copies the Lavatera record but appears to endorse it by adding “‘still there, 1939”. 

In fact, Sibbald nowhere states that either Beta or Lavatera occurs on the May, 
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ATRIPLEX LITTORALIS L. Listed by Sadler in 1871; a few plants on the North 
Ness in 1955. E. 7176. 

A. paruta L. First noted by Sadler. Common in the gardens. E. 7065. 

A. GLABRIUSCULA Edmonst. var. BABINGTONIL (Woods) Moss & Wilmott. 
Known since 1871. Abundant, especially on the North Ness. E. 7063, 
7064, 7067. 


36. MALVACEAE. 


[LAVATERA ARBOREA L. Still persists from two deliberate introductions 
between 1920 and 1938, and one in 1955. No satisfactory record of any 
earlier occurrence. ] 


49. PAPILIONACEAE. 


TRIFOLIUM REPENS L. Very common. E. 7063. 

T. pusium Sibth. First recorded by Sadler in 1871 (as 7. filiforme). A few 
plants near the Bain Trap in 1952. Not seen since. 

Lotus corNnicuLatus L. First noted by Sadler; there are two big patches in 
the Cross Park. E. 7037. 

*VICIA ANGUSTIFOLIA (L.) Reichard var. BOBART (Forst.) Koch. Collected 
by James in the Holyman’s Road in 1947. Not reported since. 

(V. LatHYROIDES L. Recorded by Evans “‘in some abundance in front of the 
lighthouse”’ in June 1910, and on a bank near the harbour in June 1911. 
Not reported since.) 

*LATHYRUS PRATENSIS. A small patch of several plants in the Holyman’s 
Road in 1955. E. 7160. 


50. ROSACEAE. 


POTENTILLIA ANSERINA L. Common. E. 7028. 
P. eREcTA (L.) Rausch. Common. E. 7027. 
(APHANES ARVENSIS agg. Listed by Sadler; no other record.) 


51. CRASSULACEAE. 


SmpuM aneLicum Huds. Common: known from the island since 1825 (first 
Fife record). E. 7020. 

(S. ackE L. Recorded by Sadler; sought in vain by Evans in 1910-11. No 
other mention.) 


59. LyTHRACEAR. 


*PEPLIS PORTULA L. var. PORTULA. Well established in muddy pools and 
ditches in the Low Light area. E. 7030. 


though he records them from other islands in the Forth. Furthermore, the 
reference in the New Statistical Account to Lavatera is to a plant in a garden at 
Fifeness only, and not to both the Isle of May and Fifeness, as Young’s punctuation 
can be taken to imply and as Macleay has read him to mean. 

Macleay’s statement that Lavatera was present on the May in 1939 is therefore 
the only authentic record we have of either plant growing there, and it is clear 
from local inquiry that his Lavatera plants were not native but owed their origin 
to one of two deliberate introductions from the Bass Rock, the first made by a 


lighthouse-keeper some years after the 1914-18 War, and th 
to provide cover for the bird traps. . ie tae = 
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62. ONAGRACEAR. 


*EPILOBIUM MONTANUM L. Noted in the Bird Observatory records to have 
occurred in 1953; a few plants present in the Top Garden in October 1955. 
E. 7177. 

*CHAMAENERIUM ANGUSTIFOLIUM (L.) Scop. Reported for the first time by 
Canon A. K. Hervey in 1952 (Bird Observatory records). A number of 
small plants were seen in the Fluke Street area in August 1955. E. 7145. 


65. CALLITRICHACEAE. 


CALLITRICHE STAGNALIS Scop. First recorded by West in 1905. Very 
common in most of the freshwater pools and puddles. E. 7057, 7118, 
7119. 

(C. verna L. emend. Lénnr. Reported by Sadler in 1871 and by West in 
1905. Although West lists both stagnalis and verna, it is possible that 
only one species as now conceived was involved.) 


70. HypROCOTYLACEAE. 


*HYDROCOTYLE VULGARIS L. First recorded by Callan in 1936; the same 
patch still present in 1954. E. 7026. 


71. UMBELLIFERAE. 


ConiuM MacuLatuM L. In gardens and trapping fields. E. 7009. 

APIUM GRAVEOLENS L. Evans (1911) refers to specimens in his herbarium 
collected from the Isle of May in 1879. The only other record is of a 
gathering by James in 1947. 

A. InuNDATUM (L.) Rchb. f. Well established. First recorded by Sadler in 
1871. E. 7004. 

Liagusticum scoticum L. Very common on the steep, north-facing banks 
which it favours. Known from the Isle of May since the eighteen-twenties. 
E. 7052. 

HERACLEUM SPHONDYLIUM L. First noted by Don in 1819. Common in the 
Chapel area and trapping fields. E. 7051. 


74. EuPpHORBIACEAE. 


*TUPFORBIA HELIOSCOPIA L. A few plants in the Low Garden in 1955. 

-— E. 7168. 

(E. perpLus L. Evans found a good many plants in the Low Garden in 
1911. Not reported since. Confusion with EH. helioscopia is perhaps 
possible.) 


75. POLYGONACEAER. 


PoLYGONUM AVICULARE agg. First recorded by Sadler; still present in the 

_ gardens. E. 7029, 7147, 7148. 

*P, persicaRIA L. Collected by James in 1947; a number of plants were 
seen on the North Ness and South Plateau, and in the Low Garden, in 
1955. E. 7165. 

*P, convotvutus L. A few plants in the Low Garden, 1955. E. 7169. 

[Rumex acerosetta L. Recorded by Sadler only. As he did not mention 
R. acetosa, which has been reported by every observer since and is one of 
the commonest species on the island, it seems more than probable that an 
error, possibly of transcription, is reflected in his list.] 

R. acetosa L. ssp. AcETosA. Abundant. E, 7015. 

R. orispus L. Common. E. 7012. 

TRANS. BOT. SOC. EDIN., VOL. XXXVI. PT. I., 1956. 2 
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R. optustrouius L. ssp. AGRESTIS (Fries) Danser. First recorded by Sadler. 
Occurs in the gardens. E. 7019. re 

[R. conetomeratus Murr. Reported by West only. On distributional 
grounds the record requires confirmation. ] 


76. URTICACEAE. 


Urtica uRENS L. Some big stands on waste ground. E. 7014. 
U. pioica L. About the Low Light, ete. E. 7013. 


89. PLUMBAGINACEAE. 
ARMERIA MARITIMA (Mill.) Willd. Abundant. E. 7005. 


90. PRIMULACEAE. 


ANAGALLIS ARVENSIS L. ssp. ARVENSIS. Casual. Two or three plants were 
seen by Evans in 1911. A few are growing in the mouth of the Bain 
Trap, possibly introduced in bird-seed. KE. 7031. 

GLaux MaRitm™mé L. Common. E. 7061. 


97. BORAGINACEAE. 


*LYCOPSIS ARVENSIS L. First recorded near the Tower in 1952; a few plants 
at the same place and elsewhere in 1954 and 1955. E. 7040. 

*MyosoTis ARVENSIS (L.) Hill. Common on old cinder dumps and other 
waste ground. First recorded by Callan in 1936. E. 7024. 

(M. piscotor Pers. Recorded (under the name versicolor) by Sadler. Not 
reported since.) 

(Mrrtensi4 Marita (L.) S. F. Gray. Reported by Sadler to occur sparingly 
below the lighthouse; sought but not found by Evans in 1910-11. 
Sadler’s record was apparently overlooked by Young, who does not list 
the Isle of May among previous stations of Mertensia in Fife.) 

*ECHIUM VULGARE L. One plant near the Ringing Hut, 1954; a small group 
on the North Ness in 1955. E. 7011. 


98. CONVOLVULACEAE. 


ConVoLVULUS ARvENSIS L. Found by Evans in 1910 and 1911 in the Low 
Garden, where it had been present for a number of years. Still there and 
in the Thistle Field, 1955. E. 7016. 


99. SOLANACEAE. 


(Hyoscyamus NIGER L. Noted by Sadler as “frequent, having probably been 
introduced with seeds or ballast, as it doubtless has been along the shores 
of the Firth of Forth”. Not reported since.) 


100. ScROPHULARIACEAE. 


(VERONICA ARVENSIS L. Evans states that this was a common garden, weed 
in 1910 and 1911. It has not been recorded since. Confusion with 
V. persica is perhaps possible.) 

*V. PERSICA Poir. Common in the gardens and traps. E. 7038. 


105. LaBravTar. 
*PRUNELLA VULGARIS L. First recorded in 1954—a small colon 
between the Low Light and the Tower. E. 7010. 


LAMIUM AMPLEXICAULE L., Reported by Sadler in 1871. Abundant in the 
gardens. KE. 7154. 


y on the path 
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L. PS Vill. First recorded by Evans from the gardens. Still present. 
. 7144. 
(L. purpuREUM L. Reported by Sadler, perhaps in error for L. hybridum; 
not recorded since.) 
*GALEOPSIS TETRAHIT L. Two plants in the Top Trap, 1955. E. 7159. 


106. PLANTAGINACEAER. 


PLantaGo mason L. Dwarfed specimens common on roads, tracks, etc. 
E. 7018. 

[P. mep1a L. Recorded only by Rattray and by West (who did not, however, 
record P. major). As all recent reports of media have turned out to refer 
to major, and until the occurrence of the former is definitely confirmed, it 
seems wisest to treat the early records as doubtful.] 

P. tancrotatTa L. Very common. E. 7025. 

P. maritima L. Not reported by either Sadler or Rattray, yet recorded as 
abundant by West, who omits, however, all mention of P. lanceolata: 
this suggests confusion. P. maritima is certainly a rare species on the 
island now, although there are two small patches near the Tarpot. 
K. 7139. 

P. cononorus L. Abundant. E. 7001. 

LirtoRELLA UNIFLoRA (L.) Aschers. First reported by West as abundant in 
small pools: equally so to-day. E. 7032. 


109. RUBIACEAE. 


GawLiumM veruM L. Locally common. E. 7046. 
G. HERCYNIcUM Weigel. Common. E. 7114, 7138. 
G. APARINE L. In gardens and waste places. E. 7062. 


114. ComposIraz. 


SENECIO JacoBAEA L. Common. E. 7054. 

S. vutearis L. Mostly in the gardens. E. 7056. 

BELLIS PERENNIS L. Common. E. 7039. 

(ANTHEMIS ARVENSIS L. Reported by Rattray; not recorded since.) 

*ACHILLEA MILLEFOLIUM L. Not uncommon in the Tower neighbourhood, 
1955. E. 7152. 

MarricaRIa MARITIMA L. ssp. MARITIMA. Common in suitable places. 
E. 7021. 

*M. MATRICARIOIDES (Less.) Porter. One plant on the North Plateau, 1955, 
KE. 7153. 

CHRYSANTHEMUM SEGETUM L. Evans found a plant in flower in a patch of 
oats in the Low Gardenin 1911. There was a single plant on the North 
Ness in 1955. E. 7167. 

ARTEMISIA MARITIMA L. ssp. MARITIMA. There is a flourishing colony at the 
south end. Sadler found it in the north and west. E. 7006. 

ArctiuM VULGARE (Hill) A. H. Evans. This is the only burdock presently on 
the island. It is assumed that the records of A. minus (by Sadler) and 

. A. lappa (by Rattray) should be referred to this species. E, 7008. 

CirstuM VULGARE (Savi) Ten. Common. E. 7044. 

[C. patustRE (L.) Scop. Noted by Canon Hervey in 1952 (Bird Observatory 
records). No other record. Placed in square brackets pending 
confirmation. ] 

C. arvensE (L.) Scop. Abundant. E. 7007. i 

(CentaurEa nigra L. Recorded by Sadler in 1871; not seen since.) 

LEONTODON AUTUMNALIS L. Frequent. E. 7017. 
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SoncHUS ARVENSIS L. First recorded by Sadler. There are several colonies 
in various parts of the island, especially near the North Horn. E. 7041. 

*S. OLERACEUS L. Occasional. E. 7055. , 

*§, asperR L. In waste places, etc. First collected by James in 1947. 
E. 7053. 

TARAXACUM OFFICINALE agg. In gardens, beside walls, etc. E. 7072, 7073, 
7155. 


119. JUNCAGINACEAE. 


(TRIGLOCHIN MaRITIMA L. Reported by Sadler: no other record.) 


129. JUNCACEAE. 


JUNCUS GERARDI Lois. First recorded by Evans. Common. E. 7075, 7136, 
7140. 

J. BuFoNIUS L. First recorded by Rattray. Common. E. 7077, 7161. 

(JUNCUS ACUTIFLORUS Hoffm. Listed by Don in 1819; reported also by West 
in 1905 as ‘‘dwarf forms about the pools but not abundant”. No other 
records.) 

J. ARTICULATUS L. Noted both by Don and Sadler; still present. E. 7076, 
qa 

J. BuLBosus L. Reported first by Don; still present. E. 7081, 7163. 

LuzuLa CAMPESTRIS (L.) DC. Recorded first by Rattray. Common. 
EK. 7117, 7129. 


133. ORCHIDACEAE. 


*ORCHIS FUCHSII Druce. Two plants on the west slope of the Bield, 1955. 
E. 7143. 
*O. PURPURELLA T. & T. A. Steph. A single plant in the Bield, 1955. E. 7127. 


138. CYPERACEAE. 


(ELEOCHARIS ACICULARIS (L.) Roem. & Schult. Reported by Sadler; no other 
record.) 

E. patusrris (L.) R. Br. emend. Roem. & Schult. ssp. paLustris. First 
recorded by Rattray. Common in all marshy areas. E. 7078, 7112. 

E. unieiumis (Link.) Schult. Reported by both Sadler and West; collected 
also by James in 1947. Not recorded since. 

(IsoLEPIS SETACEA (L.) R. Br. Reported by Sadler; not recorded since.) 

Exroerron Fiuirans (L.) Link. First recorded in 1871; still present, confined 
to a few pools. E. 7082. 

CaREx Distans L. First recorded by Rattray in 1884. There are a few 
plants to the south of the Kirkhaven. E. 7134. 

(C. nostiana DC. Reported (as C. fulva) by Rattray in 1884. Not recorded 
since. Should perhaps be placed in square brackets.) 

[C. caRYOPHYLLEA Latour. Reported by Canon A. K. Hervey in 1952 (Bird 
Observatory records). No other mention. Placed in square brackets 
pending confirmation. ] 

C. niara (L.) Reichard. Known since Rattray’s visit. Common everywhere. 
EK. 7074, 7110, 7128. 

C, orruBar Podp. Common in suitable places. First recorded in 1819 (on 
the assumption that all records of OC. vulpina should be referred here). 
E. 7083, 7113. 

C, arenaria L. Reported by Sadler in 1871; still present. E. 7079. 

(C. ovatis Good. Reported by Don in 1819. No other record. Should 
perhaps go in square brackets.) 
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139. GRAMINEAR. 


*SIEGLINGIA DECUMBENS (L.) Bernh. First collected by James in 1947; very 
local. E. 7156. 

GLYCERIA DECLINATA Bréb. Common in certain pools and marshy spots. 
Don’s 1819 record of Poa fluitans is assumed to refer to this species. 
E. 7098, 7120. 

(FEsTUCA PRATENSIS Huds. (or F. ARUNDINACEA Schreb.?). Evans reported 
two or three plants of F’. elatior L. on low ground near the harbour in 1911. 
There is no other record.) 

F. rupra L., incl. var. BarpaTa (Schrank.) Richt. First recorded by Don. 
The dominant grass. E. 7087, 7088, 7091, 7107. 

F. ovina L. First record, 1871. Much less common than F. rubra. E. 7086. 

LoLIuM MULTIFLORUM Lam. First recorded by Sadler. A few plants still in 
the gardens. E. 7116. 

L. PERENNE L. First recorded by Sadler. Still present, especially on the 
paths outside the Top Garden. E. 7149. 

PUCCINELLIA MARITIMA (Huds.) Parl. Sadler’s 1871 record of Sclerochloa 
maritima is assumed to refer to this plant. Common on the rocks of the 
North Ness and on some of the stonier paths. E. 7158. 

Poa Fey L. First recorded in 1871. Found chiefly in the gardens. 

. 7104. 

*P.compressa L. First collected by James in 1947. Not infrequent. E, 7146. 

(P. praTENsIs L. Recorded by Don in 1819 and Evans in 1911; not reported 
since.) 

P. rriviatis L. First noted by Sadler. Not uncommon. E. 7089, 7101. 

[Note.—In the absence of specimens I am unable to place Don’s Poa 
humilis or Rattray’s P. caesia.] 

DacrTy.is GLOMERATA L. First recorded by Don. There are a few plants in 
the Top Garden. E. 7099. 

*AGROPYRON REPENS (L.) Beauv. A weed in the Top Garden; first collected 
by James in 1947. E. 7096, 7108. 

[Horprtm marrxum Huds. In amplification of the “Hordewm” on the 
vegetation map in Southern’s paper, it should be noted that Callan’s 
manuscript notes—from which the map was prepared—refer specifically 
to H. maritimum (from a locality due west of Colm’s Hole and above the 
Holyman’s Road). This is a record which requires confirmation. ] 

Kok.LErRIA GRACILIS Pers. First recorded in 1819. Local; found chiefly on 
the North Plateau. E. 7126. 

*ARRHENATHERUM ELATIUS (L.) Beauv. ex J. & C. Presl. There were a few 
plants in the Top Garden and in the Bain Trap in 1952, and a few just 
north of the Top Garden in 1955. E. 7106. 

Hotcus tanatus L. Reported first by Don. Abundant. E. 7100, 7103. 

Ara prAEcox L. First noted by Sadler. Not infrequent. E. 7085, 7125. 

(Acrostis cantina L. Reported by Don and Sadler but not, with certainty, 
recently.) 

A. TENUIS Sibth. Recorded by Don. Frequent. E. 7093, 7105. 

A. srotoniFrEra L. (the typical plant and variants). First recorded by Don. 
Common. E. 7092, 7094, 7095, 7097, 7102. 

*PHLEUM PRATENSE L. Collected by James in 1947; no other record. 

*ALOPECURUS PRATENSIS L. Collected by James in 1947. There were a few 
plants near the junction of the Low Road and High Road in 1954; also in 
a number of other places in 1955. E. 7090. 

*A. gENIcULATUS L. First reported in 1955, when patches were noted in 
damp spots in the Holyman’s Road, near Ruff Green and on the North 


Plateau. E. 7157. 


’ 
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ANTHOXANTHUM opoRATUM L. First recorded by Don. Widespread through- 
out the turf. KE. 7123. 

Narpvus stricta L. First recorded in 1911; still present but local, growing 
chiefly on the North Plateau. E. 7130. 

Carapopium (DESMAZERIA) MARINUM (L.) C. E. Hubbard. First recorded by 
Rattray (as Glyceria loliacea) in 1886. Re-collected in 1955 from the top 
of the wall surrounding McLeod’s Garden. E. 7122. 
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Nores oN BritisH SPECIES OF THE GENUS 
SPHACELARIA LYNGB. 


By Davin E. G. Irvine. 
(Department of Botany, St. Andrews University.*) 


(Read by title, 15th December 1955.) 


The order Sphacelariales to which this genus belongs is relatively 
small and well defined, cosmopolitan in distribution, but with its 
principal centre of diversity in Australasian waters. The less 
complex members show some affinity to the simpler Ectocarpales, 
from which the order may well have originated (Fritsch, 1945). 
Fritsch divides it into four families, Choristocarpaceae, Spha- 
celariaceae, Stypocaulaceae and Cladostephaceae, all of which are 
represented in British waters. Of the five genera into which the 
Sphacelariaceae is usually divided, namely Battersia, Chaetopteris, 
Disphacella, Sphacella and Sphacelaria, only Disphacella is un- 
represented in the British flora. Of the others, Battersia mirabilis 
Rke and Sphacella subtilissima Rke are very rare in British waters 
(or at least have seldom been noted), and fall outside the scope of 
this paper. Sphacelaria, in which Chaetopteris has been here 
included, is a large genus with a world-wide distribution, and is 
well represented in the British flora, both in number of species and 
in abundance and wide dispersal of plants. 

The algae referable to the genus Sphacelaria Lyngb. which grow 
round the shores of Britain offer many perplexing problems in 
ecology, taxonomy, nomenclature, life-history and distribution. 
British material urgently requires re-examination, as pointed out 
by Parke (1953), in the light of recent work by Waern (1945, 1952), 
Kylin (1947) and Lund (1950). Knowledge of the British species is 
at present scanty, confused and contradictory, owing to the many 
difficulties which their study presents (cf. Sauvageau, 1900). For 
instance, they may vary considerably in colour and growth-form 
with differing environmental conditions of season or habitat, while 
plants of the same species but bearing different reproductive bodies 
may look quite dissimilar. To add to the confusion, two or more 
similar species frequently occur in mixed tufts or communities, or 
even in a host/epiphyte relationship. 

In the following notes an attempt is made to provide keys and 


* Now at School of Agriculture, Cambridge University. 
TRANS. BOT. SOC, EDIN., VOL. XXXVI. PT. 1., 1956. 
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descriptions adequate for identification purposes of all the known 
British species and infra-specific taxa, and to bring together all 
published records of distribution, habitat and reproduction of these 
algae around British shores. While these are to a considerable 
extent drawn from the sources cited above and in the bibliography 
appended, they are supplemented by personal observations and 
conclusions founded on examination of living and preserved material 
from various parts of the country, of herbarium specimens in the 
herbaria of the Royal Botanic Garden, Edinburgh, and of the British 
Museum (Natural History), and studies of plants in their natural 
habitats, particularly on the shore at St. Andrews, Fife, Scotland. 
Records made or checked personally have been denoted by an asterisk. 
Only a small selection of references is given for each species, consonant 
with the purpose of these notes: for more detailed treatment of 
other aspects the reader is referred to Reinke (1891), Sauvageau 
(1900-1914), Oltmanns (1922), and Fritsch (1945). 


SPHACELARIA Lyngbye 1819. 


Plants are small and olive-brown, growing in tufts or as mats of 
indefinite extent on sand, rock, or other algae, attached by basal 
discs or by ramifying stolons or rhizoids, superficial or slightly 
penetrating the substratum. Fronds are filamentous and erect or 
prostrate, branches few or many, irregular or strictly opposite, of 
definite or indefinite growth, terminating in a large apical cell (the 
sphacéle) by the transverse division of which growth takes place. 
Cells are further multiplied by longitudinal divisions, and in many 
species by secondary transverse divisions. Hairs may be present or 
absent, and in some species are probably seasonal. Rhizoids may 
be absent, few or abundant, in some species forming a complete 
cortication of the older parts of erect filaments. 

Reproduction is by unilocular or plurilocular sporangia, or by 
special modified branches (propagules) which are normally triradiate 
in the majority of species. 

Twelve species are known to occur in British waters; a thirteenth 
(S. saxatilis) requires further verification. 


Key To BritisH SPECIES. 


(Adapted from the keys of Hamel (1938) and Lund (1950).) 


1. Secondary transverse divisions of cells generally absent : pan 20k) 
Secondary transverse divisions present ; - ; : 

2. Propagules not known. ; 
Propagules of frequent occurrence 
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Key To Brirish SpEcIES—continued. 


. Erect filaments little differentiated from creeping filaments. Bears 


unilocular sporangia only ; . 8. britannica (2) 
Erect filaments distinctly differentiated from creeping filaments. 

Bears unilocular and plurilocular sporangia. . 8S. saxatilis 

. Propagules with radiating arms. , 2 . ; : ‘ 5 

Propagules wedge-shaped . : - ; : : , _— 8 

. Propagules biradiate : ; : - ‘ . S. furcigera 

Propagules generally triradiate-, 6 


. Plants not partly endophytic . : ch pennata = cirrosa) © 


Plants partly endophytic (rhizoids penetrating host tissues) . 


. Growing on Cystoseira spp. (not C. fibrosa). Rhizoids rather sparse 


S. hystrix 

Growing on Halidrys aha and C. mane Rhizoids usually 
abundant . ' . 8. bipinnata 
. Branching sparse, irregular 2 . : : : S. tribuloides 
Branching dense, regularly pinnate. : : : . S. plumula 
. Plants usually partly endophytic 3 : : . 8. caespitula (4) 
Plants not partly endophytic : : ; 10 
. Branching sparse, irregular; pericysts (5) present : - : 1l 
Branching pinnate; pericysts absent . : : x 12 
. Unilocular sporangia in crow wded racemes . ‘ : . S. racemosa 
Unilocular sporangia not in racemes . . WS. radicans 


. Rhizoids formed in plane of branching. Unilocular sporangia on 


ordinary secondary branches . : S. plumigera 
Rhizoids arising in all planes. Unilocular sporangia usually borne 
on special stichidia arising from corticating rhizoids of axis 
S. plumosa (Chaetopteris plumosa) 


(1) Occasionally encountered in S. britannica and S. saxatilis (Lund, 


1950). 


(2) The distinctness of this taxon from S. sazatilis is questionable 


(Lund, 1950): plurilocular sporangia might therefore occur 
on the former, but to date have not been described for it. 


(3) Includes S. fusca (Huds.) Ag. For key to infraspecific taxa 


see p. 30. 


(4) S. olivacea Pringsheim (growing on stones and shells, not pene- 


trating substratum) is referred to this species by Lund (1950). 


(5) Pericysts are cells without secondary transverse divisions, 


differing slightly in colour and general appearance from 
ordinary cells and serving as initials for the development of 


branches, propagules, rhizoids and sporangia. The term 
was devised by Sauvageau. 


S. BRITANNICA Sauvageau. 


S. oliwvacea auct. Traill (1889 a), pp. 77-78, pl. 2; Newton (1931), 


p. 189. Non S. olivacea Pringsh. 


S. britannica Sauvageau (1901), pp. 27, 50-54, fig. 16; Waern (1945), 


pp. 402-404, pl. 2; Lund (1950), pp. 22-27, fig. 3. 
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This species may well be the original C. olivacea of Dillwyn (1809, 
p- 57), but the insufficiency of his description and the subsequent 
confusion surrounding that epithet have made it a nomen dubium 
which it is better to discard completely (cf. Lund, 1950). In older 
herbaria and floras, specimens of this taxon are generally included 
under S. radicans or, following Batters (1890), listed as a variety 
olivacea of that species. It is, however, much commoner than 
records indicate, being widely distributed round our shores from the 
Channel Islands to the Orkneys (and presumably also the Shetlands, 
since it is found in the Faeroes (Borgesen, 1908)), and on the east 
and west coasts of Great Britain and Ireland. 

Its most usual habitat in the British Isles is on shady rocks and 
in the mouths of caves about high-water mark, generally accom- 
panied by Rhodochorton rothii (Turt.) Nag. and sometimes intermixed 
with S. radicans, where it forms dense, olive-brown mats of indefinite 
extent 2-5 mm. high. The mat consists of a horizontal layer of 
tightly interlaced, flexuous stolons, bearing rhizoids and spreading 
outwards from small discs, with erect filaments arising from discs 
and stolons, usually at a wide angle, with sparse irregular branches 
and devoid of hairs. The width of filaments is somewhat variable, 
from 15 to 30 yu, with occasional characteristic oval swellings, the 
segments being about 1-1} times as long as broad. Filaments are 
usually 2 to 3 cells wide, and secondary transverse divisions are rare 
or absent, at least in British specimens. 

Reproduction is by unilocular sporangia, globose (40-50 mw in 
diameter), borne most frequently on the erect filaments, usually 
singly from a segment, with a 1- to 3-celled stalk, rarely sessile. 
They are most abundant in winter, but have been found from 
September to April. Propagules are not known to occur. 

In St. Andrews S. britannica is abundant in typical habitats and 
bears unilocular sporangia from October to April (Blackler, 1956). 


S. saxaTinis Kuck. emend. Sauv. 


8. furcigera Kiitz. var. saxatilis Kuck. Newton (1931), p. 189 pro 
parte ? 

8. sazatilis Kuck. emend. Sauy. Sauvageau (1900), p. 217; (1901), 
pp. 53, 376; (1903), pp. 83, 94; Lund (1950), pp. 27-29, fig. 4. 


Inclusion of this species as British rests on a record in the list of 
Holmes and Batters (1890) from Swanage (Dorset). I have not 
seen any specimens from this or any other British locality. Newton 
(1931, p. 189) describes it as being partly endophytic on Fucaceae 
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and bearing hairs (not characteristics of S. saxatzlis) and bearing 
unilocular and plurilocular sporangia. This description refers at 
least in part to S. furcigera which, however, is not known to possess 
either type of sporangium in European waters (Lund, 1950). Since 
S. furcigera frequently grows epiphytically upon S. saxatilis, it is 
not impossible that the latter, a Baltic species, may also sometimes 
occur with it in British waters, and it should be looked for. The 
following brief description is drawn largely from that of Lund (1950). 

S. saxatilis is very similar to S. britannica in appearance, with a 
less pronounced disc formation and little differentiation between 
prostrate and erect filaments. Hairs and propagules are not 
recorded: where present they appear to belong to epiphytic 
S. furcigera. Unilocular sporangia are spherical, 33-45 mw in 
diameter, stalked or rarely sessile, in clusters or terminally on a long 
branch. Plurilocular sporangia are cylindrical, 33-125 w x 16-25 p, 
with a 1- to 3-celled stalk. Heligoland plants (Kuckuck) formed 
extensive mats on rocks and stones, along with S. furcigera. 
The Danish plants were epiphytic on the stipe of Laminaria hyper- 
borea (Gunn.) Fosl., and accompanied by S. caespitula. 


S. FURCIGERA Kiitz. 


S. fureigera Kiitz. var. saxatilis Kuck. Newton (1931), p. 189 pro 
parte ? 

S. furcigera Kiitz. Sauvageau (1901), p. 368, fig. 35; Lund (1950), 
pp. 29-82, fig. 5. 


Reliable British records of this species are rare. In addition to 
the record from Swanage mentioned under the preceding species, 
which may well refer to this species, it has been reported from 
Looe (Cornwall), on Cystoseira ericoides, at M.L.W.S.T. level (Parke, 
1950), Lerwick (Shetland Isles), on Laminaria hyperborea stipes, at 
a depth of 6 fathoms (Bergesen, 1903), and Moville (Co. Donegal), 
on Corallina virgata, at M.L.W.N.T. level (Blackler, 1951*). Such 
a sporadic distribution suggests that it is more generally dispersed, 
but is usually overlooked or confused with more common species. 

Plants may grow superficially on rocks and calcareous algae, or 
with rhizoids penetrating more or less deeply into the tissues of 
various host plants, forming tufts about 1 cm. high. The erect 
filaments are sparsely branched, 20-30 broad, with segments 
1 to 2 times as long as broad, with few (1-3) longitudinal and no 
secondary transverse divisions. Hairs are frequent. 

Reproduction by unilocular and plurilocular sporangia has not 
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yet been reliably recorded in European waters, though known from 
warmer regions (Lund, 1950). Propagules, which are characteristic- 
ally narrow, bifurcate with cylindrical arms of equal or, less usually, 
unequal length, are recorded from Looe, Lerwick and Moville, in 
each case in July. 


S. peNNATA (Huds.) Lyngb. 


Conferva marina perbrevis, villosa et cirrosa Dillenius (1741), t. 4, 
fig. 21. 

Conferva pennata Hudson (1762), p. 486. 

Conferva cirrhosa Roth (1800), p. 214. 

Sphacelaria pennata Lyngbye (1819), p. 105. 

Sphacelaria cirrosa (Roth) Agardh (1824), p. 164; Sauvageau (1902), 
p- 399, figs. 44-46; (1903), p. 32, fig. 6. 


While no specimens of Conferva pennata named or checked by 
Hudson are known to exist, and his brief description and somewhat 
dubious references leave some uncertainty as to the precise taxon 
intended, the name C. pennata has long been accepted as referring 
to this species. In any case Agardh, in making the combination 
S. cirrosa, quotes “Conf. pennata Dillw. t. 86—Huds.” and “Sphacel. 
pennata Lyngb.” in his synonymy. Since he acknowledged these 
as synonyms he should have used the older legitimate epithet 
himself, and by not doing so made the combination S. cirrosa 
illegitimate. Doubtless Agardh considered cirrosa the earlier 
because of its use by Dillenius, as did Harvey (1846), but this is 
contrary to the rules of botanical nomenclature. 

This is the most common and widely distributed species of the 
genus: it is therefore particularly unfortunate that its variability, 
confusion with closely related species (e.g. S. bipinnata and 
S. hystrix), inadequate description and lack of type specimens should 
have produced so many errors in nomenclature and identification 
that many early records are vitiated and knowledge of its habits, 
reproduction and range of form in British waters is at present 
correspondingly limited. It appears to be common or abundant 
on all coasts of the British Isles, ranging from the infralittoral to 
high-water mark, but especially luxuriant in mid-tide pools as an 
epiphyte on various small algae. It is probably perennial wherever 
local conditions permit its survival during the summer months, 

Plants are saxicolous or epiphytic, forming small, dense, olive- 
brown tufts, 0-5-2-5 cm. high. The rather stiff erect filaments are 
40-160 p wide, irregularly or more or less pinnately branched, with 
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a single layer of prostrate filaments, forming a small, compact, basal 
disc. Rhizoids are scarce, confined to the lower parts of the plant 
and most frequently absent. Articulations are 1-1} times as long 
as broad, with generally 3-5 longitudinal divisions; secondary 
transverse divisions are usually absent and pericysts do not occur. 

Reproduction is most frequently by propagules with 2-5 
(normally 3) arms, of distinctive shape in the different varieties and 
forms. In Britain they are rare in winter and most abundant in 
July and August. Unilocular sporangia are uncommon, but 
generally abundant on plants which bear them, globular, 75-100 pu 
in diameter, borne axially or on the lower parts of the ramuli on a 
short unicellular stalk or more rarely sessile. Reliable British 
records are few and indefinite, but indicate that they may occur at 
any season, though rather more frequently in winter. Early 
references without later confirmation must be rejected as probably 
pertaining to S. bipinnata. This also holds for records of pluri- 
locular sporangia, which are very rare indeed, though recorded by 
Sauvageau (1902) from Gijon. They occur with unilocular sporangia 
and resemble those of S. bipinnata, bemg shortly cylindrical, 
70-80 p x 60-65 p, on a usually bicellular stalk (Sauvageau, l.c.). 
A single personally determined record from Bognor (Sussex) in July 
is discussed under f. septentrionalis. 


Key to British VARIETIES AND ForRMS oF S. PENNATA. 


1, Propagules terminating in a cap cell, arms usually straight, 
cylindrical; branching sparse, irregular, ramuli often long and 
flexuous : : : é : : : : . var. fusca 

Propagules usually terminating in a hair, arms often recurved, 

cylindrical or fusiform, constricted at base; branching irregular, 
often somewhat pinnate . : ; : : - var. pennata (2) 

2. Branches short, stiff, at right angles to main filaments; plants sterile 
f. patentissima 

Branches flexuose, not usually markedly divaricate from main 
filaments ; : : : : : : : : : 3 

3. Plants small (5 mm. or less), forming compact, rounded tufts on 
Desmarestia aculeata ‘ ; ‘ ; : : ‘ f. nana 

Plants usually more than 5 mm. high . : : ; , ‘ +L 
4. Propagules with long cylindrical arms, straight or slightly recurved; 
cells of axial filaments often as long as or longer than wide 
' f. septentrionalis 
Propagules with fusiform arms; cells of axial filaments often shorter 
than wide 2 f. meridionalis 


The limits of this most variable species and its infraspecific taxa 
have long been imperfectly understood. Sauvageau (1902) indicated 
the frequent errors of identification into which the earlier phycologists 
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had been led, and from the S. cirrosa complex he re-established 
S. bipinnata, clearly distinguished S. hystrix, and restored S. fusca 
as a species. The reasons for again reducing S. fusca to varietal 
status will be dealt with under that variety. He rejected the 
varieties pennata Hauck and irregularis Hauck, the former being 
more or less regularly pinnate, the latter irregularly branched. 
Certainly the ramification of this species seems far too variable for 
such a distinction to be maintained. The varieties patentissima 
Grev. and nana J. Ag. are perhaps doubtfully distinct; they are 
included here as forms. It is clear that one of these forms, probably 
f. septentrionalis, must have included Hudson’s type specimen and 
should therefore be referred to f. pennata, but in the absence of a 
holotype or lectotype the form epithets must needs be retained 
until a neotype has been selected. 


Var. pennata. 


S. cirrosa Ag. Sauvageau (1902), pp. 399-416; Newton (1931), 
pp. 189, 190, excl. var. fusca and var. aegagropila; Lund (1950), 
pp. 32-37). 


This variety is generally distributed round the shores of Britain, 
growing on rock, or epiphytic on various algae at mid-tide level and 
lower down the shore. Propagules are most frequent in July and 
August. Unilocular sporangia are infrequent, but have been noted 
in June, July and September to February at St. Andrews (winter, 
Isle of Man, Knight and Parke, 1931). Plurilocular sporangia are 
tare (May to July and September at St. Andrews). 


f. septentrionalis comb. nov. 
S. cirrosa (Roth) Ag. f. septentrionalis Sauvageau (1902), fig. 44. 


This form is commoner than f. meridionalis in northern waters. 
It was the sole or dominant form in material examined from various 
British localities (Shetland, Orkney, Barra, Bute, Fife, Sussex, 
Merionethshire, Co. Donegal); f. meridionalis may be more frequent 
on the south coast, however (cf. Sauvageau, 1902, p. 406). It 
approaches var. fusca, from which it is distinguished by the usually 
more closely set and shorter, often opposite, ramuli, and in particular 
by the propagules, which usually terminate in an apical hair and 
have arms which are constricted at the base, often recurved and 
sometimes slightly fusiform. It bears propagules in July and 
August, and unilocular sporangia in July (Co. Donegal, leg. Blackler* 
Barra, leg. McMillan* Sussex, leg. Norkett*). Plurilocular sporangia 
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have been found in July (Bognor, Sussex, leg. Norkett*) accompany- 
ing unilocular sporangia. This specimen bore no propagules, and 
no host or habitat details are available, but similar specimens 
collected with it on various small algae bore abundant propagules 
and were readily referable to this species and form. 

At St. Andrews it is abundant in a few deep pools, on rock and 
epiphytic, particularly on Corallina officinalis and Cladophora 
rupestris, where it may occur side by side with var. fusca on the 
same host plant. 


f. meridionalis comb. nov. 
S. cirrosa (Roth) Ag. f. meridionalis Sauvageau (1902), fig. 45. 


This form is probably common on the south coast of England. 
Sauvageau examined specimens from Bognor and the Isle of Wight, 
and I have seen plants from Orkney referable to this form. The 
branches are relatively stiff, the cells of the axial filaments only 
as long as or shorter than they are broad, and the propagules 
generally shorter than is the case with f. septentrionalis and much 
less variable, while their arms are markedly fusiform. It bears 
propagules in June (Orkney, Bay of Work, leg. Trail*). 


f. patentissima comb. nov. 


Sphacellaria (sic.) cirrhosa var. patentissima Greville (1828), Crypt. 
Fl. VI, pl. 317. 

Sphacelaria cirrhosa var. patentissima Grev. Newton (1931), p. 190; 
Sauvageau (1903), p. 46. 


This is a small plant (about 1 cm.), the sterile form somewhat 
resembling S. plumula, in pressed herbarium specimens, with 
subopposite ramuli issuing at right angles to the axial filaments in 
all planes. Cells of the axial filaments are 14-2 times as long as 
broad. It has been recorded from Dorset (Weymouth, leg. et det. 
Holmes, August 1882*), Sussex (Bognor) and Bute (leg. Greville*). 


f. nana comb. nov. 
S. currosa (Roth) Ag. f. nana J. Ag. (1848), I: 35. 


This is typically a very small infralittoral form, with more or less 
pinnate fronds, and occurs as dense globose tufts on Desmarestia 
aculeata, widely distributed round the British Isles and probably 
found wherever the host plant occurs. 


var. fusca (Hudson) comb. nov. 
Conferva fusca Hudson (1762), p. 486; Dillwyn (1808), pl. 95. 
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Sphacelaria fusca (Huds.) Agardh (1828), II, p. 34; Harvey (1846), 
pl. 149; Sauvageau (1902), p. 393; Taylor (1937), p. 130. 


Sphacelaria cirrhosa (Roth) Ag. var. fusca (Huds.) Crouan (1852), 
no. 35 pro parte quoad syn. excl. spec. distrib.; Batters (1902), 
p- 39; Newton (1931), p. 190; Knight and Parke (1931), 
pp. 66, 111. 


Sphacelaria cirrhosa (Roth) Ag. f. fusca (Huds.) Holmes and Batters 
(1890), p. 81. 


The above is a list of the more important references to this taxon. 
As Sauvageau (1902) has indicated, its identity with the briefly 
described Conferva fusca of Hudson (1762) is, in the absence of 
authentic specimens, at least open to some doubt. Dillwyn’s (1808) 
description and figures are somewhat conflicting, and the earliest 
authentic description is that furnished and illustrated by Harvey 
(1846). 

The specimens known to Harvey came from the south coast of 
England (Devon and Cornwall), and early herbarium specimens 
from these localities in the British Museum and the Royal Botanic 
Garden, Edinburgh, are indeed very distinctive. The colour is a 
rich dark brown, the branching is rather sparse and irregular, and 
the propagules are large, with straight, cylindrical arms and without 
an apical hair. Where a host is also represented it is usually, 
though by no means always, Cladophora rupestris. It was mainly 
with specimens like these, from both sides of the English Channel, 
that Sauvageau also was familiar when he re-affirmed the taxon’s 
specific rank. It is, however, widespread on both east and west 
coasts of Britain, growing on rock or on the smaller algae of the 
mid-tide pools, and is variable in degree and type of branching and 
in colour. The unilocular sporangia (not seen by Sauvageau, but 
figured by Dillwyn (1808) and mentioned by Knight and Parke 
(1931)) are similar to those of typical S. pennata and are, as in var. 
pennata, of relatively rare occurrence. The shape of the propagules 
and the invariable lack of an apical hair seem alone to be constant 
features separating this taxon from acknowledged forms of S. pennata. 
In view of the known variability of the form of propagule in 
S. pennata, distinction of a species on this basis alone seems un- 
justifiable, and the taxon is accordingly reduced to a variety of 
S. pennata pending the discovery of further more reliable diagnostic 
characters. This reduction in taxonomic status has been supported 
by the discovery of apparently intermediate specimens in shallow 
sandy pools near high-water mark at St. Andrews, with very 
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variable propagules some of which had slightly reflexed arms, often 
with a basal constriction. The cap cell of the propagule is, however, 
invariably without a hair, though these are at least frequent on even 
the most extreme specimens of f. septentrionalis. 

The British distribution of the taxon is not known at all accurately, 
but the scanty references available and a preliminary check of 
herbarium material suggest that var. fusca is generally distributed 
around the British Isles and is the more common inter-tidal variety 
at least on eastern Scottish shores and in the Isle of Man (Knight and 
Parke, 1931). Propagules have been recorded throughout the year 
(except in May), but appear to be more abundant in summer and 
autumn. Unilocular sporangia have been recorded from the Isle 
of Man in winter (Knight and Parke, 1931) and spring (Parke, 1935), 
and from St. Andrews as detailed below. Plurilocular sporangia 
have not been recorded. 

At St. Andrews, var. fusca is locally abundant in many shallow 
mid-tide rock pools, particularly as an epiphyte on Corallina 
officinalis and Cladophora rupestris, but is generally if sparingly 
distributed on rock and various algae at all levels from mean 
low-water neap-tide downwards to low-water spring tide level. 
Propagules have been recorded from June to March, and unilocular 
sporangia from October to December (Blackler, 1956). 


S. wystrix Suhr in Reinke. 
Sauvageau (1902), pp. 331-349, figs. 39-41; (1903), pp. 309-313. 


This species has not previously been recorded in Britain, but was 
found to be abundant on a plant of Cystoseira tamariscifolia (Huds.) 
Papenf. growing in a rock pool at low-water mark, Wembury, Devon, 
September 1953. It formed globular, bushy tufts a few mm. high, 
penetrating the host tissues, but not deeply, with frequent rhizoids 
towards the base. Branches were abundant, often terminating 
abruptly in a hair, and with numerous fusiform propagules. No 
sporangia were seen, but may possibly have occurred earlier in the 
year. 

According to Hamel (1938), the plants form tufts 1-10 mm. high, 
basally endophytic, on Cystoseira spp., later with a superficial 
compact mass of rhizoids from which arise the erect filaments of 
two kinds, the first short, 35-45 w wide, with growth quickly ter- 
minated, the second longer and stronger, 60-100 u wide, with more 
numerous longitudimal cell divisions and with a much more prolonged 
period of growth. Rhizoids are usually few, descending often in a 
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loose spiral round the principal filaments. Unilocular sporangia 
are rare, spherical with a unicellular stalk, and borne on the long 
filaments. Plurilocular sporangia are of two kinds, borne on the 
short filaments of the same or different plants on a 1- to 2-celled 
stalk, the antheridia being orange, 55-90 pu x 45-52 ju, and the oogonia 
olive-brown, with much larger compartments, 55-85 p x 45-65 pL. 

The species is probably on its extreme northern limit on the 
south coast of England, and further details of its life cycle in these 
waters would consequently be of considerable interest. 


S. Brpmnnata (Kiitz.) Sauvageau. 


S. currhosa Ag. var. aegagropila Griff. Newton (1931), p. 190. 

S. bypinnata (Kiitz.) Sauvageau (1902), pp. 381-392, figs. 41 L, 42; 
(1903), pp. 313-314; Clint (1927), 23 pp., 27 figs.; Lund (1950), 
pp. 37-42, fig. 7. 


This species was first clearly separated from S. pennata by 
Sauvageau and, as already pointed out, is included or confused with 
it in the older papers and herbaria. It is, however, a very distinc- 
tive and usually readily recognisable species, probably generally dis- 
tributed round the British Isles, as it occurs from Orkney (Sinclair, 
1949) to Devon (Parke, 1952) and on the east and west coasts, 
though reliable Irish records are rare. It cannot be assumed that 
all specimens growing on the normal hosts of S. bipinnata are indeed 
that species, since forms of S. pennata also may grow on Halidrys 
(St. Andrews, var. fusca*, Barra, var. pennata*). 

The plants form bushy, dark brown tufts, 1-2 cm. high, on 
Halidrys siliquosa and Cystoseira fibrosa. They occur from mid-tide 
level downwards, and are generally abundant where they are found. 
They are often very localised even where the host plants are much 
more widespread, as remarked by Clint (1927) and noted at 
St. Andrews. The species appears to grow at a higher level on the 
shore in more northern latitudes (cf. Sauvageau, 1903), though more 
numerous and detailed habitat records would be desirable to check 
this point. The erect filaments are basally endophytic, somewhat 
stiff, at first more or less regularly bipinnate, the branching becoming 
very irregular with the development of later branches. Rhizoids 
are generally abundantly developed from the lower parts of the 
older filaments and branches, growing downwards and often forming 
a loose cortication of the axial filaments. Hairs are usually 
common, at least in mid-summer. Unilocular sporangia are 
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common during most of the year, though rare or absent in spring 
and early summer, as indeed is the plant itself. They are oval, 
later spherical, 85-120 y. in diameter, on a unicellular stalk. Pluri- 
locular sporangia are frequent, on the same or separate plants from 
the unilocular sporangia, cylindrical, 70-120 ys x 40-60 p, on a 1- to 
2-celled stalk. Propagules are very rare, and appear to resemble 
those of S. pennata f. septentrionalis (Clint, 1927, fig. 9). 

In St. Andrews the species occurs abundantly on Halidrys siliquosa 
growing in large, rather sheltered mid-tide pools. Unilocular 
sporangia have been recorded from June to February and plurilocular 
sporangia from July to February (Blackler, 1956). Propagules have 
not been observed. 


S. TRIBULOIDES Menegh. 


Sauvageau (1901), pp. 233-242, figs. 28, 29; (1903), pp. 53-55, 
fig. 47; Newton (1931), p. 189; Lund (1950), pp. 42-44, fig. 8. 


This species appears to be very rare in the British Isles, but may 
easily have been overlooked or confused with species of similar 
habit, particularly when sterile. It has been recorded only from 
Kast Lothian (Dunbar, leg. Holmes, 1884 (Traill, 1890) and 1895*) 
and Northumberland (Hawick, leg. Batters), from June to October 
(Batters, 1890), im rock pools between tidemarks, often with 
S. pennata. 

The plants form stiff, erect tufts, 1-2 em. high, the slender (ca. 30 u 
thick), erect filaments being sparsely and irregularly branched and 
rising from short creeping stolons. The articulations are 14-2 times 
as long as broad (Batters, 1890), with 1 to 3 longitudinal divisions, 
secondary transverse divisions being absent or very rare. There 
are no rhizoids. 

Reproduction is largely (possibly in these islands entirely) by 
means of propagules of very characteristic shape and usually 
abundant when present. These are tribuliform, when mature 
almost as broad as long, with three very short horns. Unilocular 
sporangia are rare, and as yet unrecorded in Brita. They are 
spherical, on a unicellular stalk, scattered or unilateral (Sauvageau 
1903, fig. 47). Plurilocular sporangia are likewise rare, and sie 
unrecorded in Britain. They occur with unilocular sporangia and 


are cylindrical, 60-80 » x 50-55 wu, shortly stalked and often uni- 
lateral (Sauvageau, 1901, fig. 29 L). 
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S. pLumMuLA Zanard. 


Sauvageau (1901), pp. 94-111, figs. 18-20; Newton fljat).p.1 913 
Lund (1950), pp. 4446, fig. 9. 


This species has been recorded rarely in Britain in widely scattered 
localities, mainly on the south coast of England (Cornwall*, Devon, 
Dorset*, Sussex), though also in Guernsey and the Isle of Man. The 
only Scottish record is from Arran (leg. Batters, 1891), and in 
Ireland from Co. Donegal (Blackler, 1951) and Galway (Cotton, 
1912). It is probably much more frequent, but being a small 
infralittoral species is rarely encountered. 

The plant forms small, erect tufts about 1 cm. high, arising from a 
few creeping, somewhat thickened filaments, growing at low water 
or sublittorally on rocks, shells, amongst Zostera or on various algae. 
The erect filaments are pinnately branched, the articulations being 
100-120 pw broad, rather broader than long, with 5 to 7 longitudinal 
divisions but without secondary transverse divisions. The branches 
are opposite, closely set, generally simple, and in one plane only. 
Rhizoids are few, growing downwards closely adpressed to the main 
axis but without forming a complete cortication as in the similar 
species S. plumigera and S. plumosa. Hairs are few or absent. 

Propagation is mainly by propagules, which are tribuliform and 
very similar to those of S. tribuloides borne on the lower articulations 
of the primary branches. In Britain they have been found in June 
and August (Dorset, leg. Holmes*), August (Isle of Man, Parke, 
1935) and September (Devon (Watcombe), leg. George*). Unilocular 
sporangia are rare, spherical (55-80 » in diameter), usually on a 
unicellular stalk, and require further confirmation for British 
material. The record of pyriform unilocular sporangia given in the 
key and description of Newton appears most probably to refer to a 
very early stage of propagule development, as on certain specimens 
from Weymouth distributed by Holmes*. Plurilocular sporangia 
are unknown. 


S. CAESPITULA Lyngb. 


Sphacelaria olivacea Prings. emend. Sauvageau (1901), pp. 54-61. 
S. caespitula Lyngb. Newton (1931), p. 190; Lund (1950), pp. 12-17, 
fig. 1. 
Sphacelaria helgolandica (Kuck.) Waern (1945), pp. 399-400. 
This is yet another species which has been rarely found, or at 
any rate recognised, in British waters and which urgently requires 
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further investigation. In Britain it has been reported only from 
Northumberland (Berwick, leg. Batters*), Carnarvon (Bangor 
(Batters, 1902)) and Fife (St. Andrews, Dunn*, 1939). Pra 5 “3 

The plant consists of small tufts, 1-3 mm. high, growing in Britain 
on the stipes and holdfasts of Laminaria hyperborea, arising from a 
thick basal disc which is partially endophytic. The erect filaments 
are thin (20-30 p wide), simple or with one or two short branches 
towards the apex, and the articulations have 1 to 3 longitudinal 
divisions and 2 to 3 secondary transverse divisions, with occasional 
pericysts (cf. Lund, 1950). Hairs do not occur. 

Plurilocular sporangia are abundant where they occur. They are 
oval, 86-135 x 62-90 yz, borne on 3-celled pedicels, and are secund 
on the lower parts of erect filaments. They have been noted in 
January, February and September (Berwick, leg. Batters*), July 
and December (St. Andrews, Blackler, 1956). Unilocular sporangia 
and propagules are not known to occur in British material. Lund 
(1950) has united with this species S. olivacea Pringsh. emend. Sauv. 
The latter differs in growing superficially on stones, shells, etc., and 
in possessing unilocular as well as plurilocular sporangia. It has not, 
however, been recorded in British waters. 


8. Rapicans (Dillw.) Ag. 


Sauvageau (1901), p. 27, figs. 144A, B, E-J, 15; Newton (1931), 
p. 188; Lund (1950), pp. 17-22, fig. 2. 


This is a common species generally distributed around the British 
Isles, growing on sand-covered rocks between tidemarks, often 
intermixed with other species (e.g. S. britannica, S. racemosa and 
S. pennata). It forms dark brown tufts, solitary or in loosely 
connected mats of indefinite extent, about 1 cm. high and by no 
means as densely and intricately compacted as those of S. britannica. 
The small basal discs are formed by the coalescence of prostrate 
filaments, some of which are produced to form simple or branching 
stolons which in turn give rise to new discs and erect filaments. 
These latter are somewhat stiff, 35-55 pw broad, with sparse, irregular 
branching, the branches being generally closely adpressed to the 
axial filament and of about the same diameter. Articulations are 
about as broad as long, with several longitudinal and one or 
more secondary transverse divisions. Yellow-brown pericysts occur 
in the upper articulations, giving rise to branches, rhizoids and 
sporangia. Hairs are rare, occurring in pairs or fours. The lower 
parts of the erect filaments bear numerous divaricate rhizoids. 
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— Unilocular sporangia are ovoid or more usually globular, being 
borne sessile, or less often with a unicellular stalk, on the lower 
parts of erect filaments or more rarely on rhizoids. In Britain they 
appear to be produced principally in winter and early spring. A 
single plurilocular sporangium has been recorded by Kuckuck from 
Heligoland, while propagules are unknown. 

At St. Andrews the species is widely dispersed from about 
M.H.W.N.T. level downwards on sand-covered rocks, often in 
company with Rhodochorton floridulum, and on the holdfasts of 
Fucaceae and Laminaria spp. Unilocular sporangia have been 
found rarely, in November to January and in March (Blackler, 
1956). 


S. RACEMOoSA Grey. 


Harvey (1851), pl. 349; Sauvageau (1901), pp. 137-148, fig. 23; 
Newton (1931), p. 189; Waern (1945), pp. 409-411, fig. 1; Lund 
(1950), pp. 46-48. 


This is yet another species which is apparently very rare in 
British waters yet has been recorded from widely scattered localities 
—Northumberland (Berwick, Batters, 1890), Edinburgh (leg. 
Greville, 1819*), Fife (St. Andrews, Dunn, 1939*), Bute (Arran, 
Cumbrae, leg. Hennedy) and Pembrokeshire (Skokholm, Gillham, 
1954). It appears to be largely confined to the northern parts of 
these shores, but in the sterile condition is very similar to S. radicans 
and is no doubt frequently overlooked. Holmes (1889) has cast 
some doubt on the authenticity of Hennedy’s records, but Sauvageau 
(1903) has verified them from original specimens. 

The plants form small, scattered tufts, resembling those of 
S. radicans but somewhat taller (more than 1 cm. high) and more 
tufted (Batters, 1890)), on sand-covered rocks in pools between 
tidemarks, sometimes gregarious but not forming true mats, as 
rhizoidal filaments, though present, are not numerous. The erect 
filaments are sparingly branched, the branches being irregular and 
often adpressed. Articulations are rather broader than long, with 
several longitudinal and one, sometimes two, secondary transverse 
divisions. Hairs and pericysts have not been recorded. 

The sole reproductive organs known are unilocular sporangia, 
and when present these are very distinctive. They are oval or 
spherical, arranged racemosely in almost globular clusters on special 
short branches scattered over the main filaments and ramuli. In 
British waters they have been recorded in winter and spring. 
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At St. Andrews the species was found with abundant unilocular 
sporangia growing on sand-covered rocks about high-water mark 
over a restricted area in winter (Dunn, 1940), but appears to be 
somewhat spasmodic in its occurrence and has not been found in 
recent years. 


S. PLUMIGERA Holm. 


Holmes (1883), p. 141; Sauvageau (1901), pp. 111-116, fig. 22; 
Newton (1931), p. 191; Lund (1950), pp. 50-55, fig. 11. 


This species is locally abundant, and apparently widely but 
disparately scattered round Great Britam. Jn Ireland it has been 
recorded only from Dublin (Batters, 1902). However, it has often 
been confused with the very similar S. plumosa (Chaetopteris 
plumosa). In Britain it grows intertidally on sand- and mud- 
covered rocks and in shallow pools, usually at about low-water 
spring-tide level. 

Plants form tufts up to 10 cm, or more high arising from a discoid 
mass of coalescent filaments; the erect thalli are once or twice 
pinnately branched, branches of higher orders being irregularly or 
subdichotomously arranged. Articulations are longitudinally divided 
several times with one or more transverse divisions. Rhizoids arise 
in the plane of branching some distance below the apex, growing 
downwards closely adpressed to the axis, for which they eventually 
provide a complete cortication. Hairs may be absent, or if present 
may be terminal or sympodial, solitary or paired. 

Unilocular sporangia are ovoid or spherical, 46-66 py x 45-57 p 
(according to Lund, l.c.) with 2- to 5-celled stalks, pinnately arranged 
on the pinnae, borne either directly or in racemes. Neither pluri- 
locular sporangia nor propagules are known. In British waters 
fertile specimens have been recorded from December to May 
(Northumberland, Berwick, Batters, 1890). 

In St. Andrews it is locally common in shallow sandy pools in the 
shade of the cliffs about high-water neap-tide level. Unilocular 
sporangia have been noted in November and from January to 
March (Blackler 1956). 


S. pLumosa Lyngb. 


Chaetopteris plumosa (Lyngb.) Kiitz. Sauvageau (1901), pp. 144-149, 
fig. 24; Newton (1931), pp. 192, 193, fig. 121; Lund (1950), 
pp. 55-58. 

S. plumosa Lyngb. Waern (1945), pp. 404, 405. 
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Reasons for abandoning the genus Chaetopteris are adduced by 
Waern (1945) and Lund (1950), and such a course appears strongly 
advisable. The species closely resembles S. plumigera in general 
appearance, and the two have been frequently confused. It is 
widely distributed around the British Isles but is by no means 
common, generally occurring in deep pools at low water or infra- 
littorally, on rock, stones, shells and the basal parts of the larger 
algae. 

The plant has a thick, perennial basal disc of coalescent filaments 
from which arise one to many main axes, at first regularly pinnate 
with opposite, simple ramuli, later with several axes of the second 
order borne irregularly or subdichotomously. These are themselves 
regularly pinnate, the lower parts of the primary axial filaments 
becoming bare by the dropping off of the lower pinnae. The frond 
is in general more ovate in form with longer pinnae than in 
S. plumigera. Downward-growing rhizoids, closely adpressed to 
the axis, are given off without order from some distance below the 
apex, eventually forming a compact cortical sheathing of the axis. 
Hairs may be very common (Lund, 1950). 

Both unilocular and plurilocular sporangia occur, but on separate 
plants, on short stichidia which are borne in great numbers on the 
corticating rhizoids. Both unilocular and plurilocular sporangia 
are shortly stalked; the former is spherical, the latter shortly 
cylindrical. In Britain both types of sporangium are formed in 
winter and spring. 

St. Andrews records of the occurrence of this alga are very few; 
it grows infralittorally and has been found as drift (Dunn, 1939) 
and on a Buccinum shell from about 3 fathoms. Unilocular 
sporangia have been observed in February, plurilocular sporangia in 
February and August. 


DISCUSSION. 


That eight of these thirteen species have been recorded in the not 
particularly rich algal flora of St. Andrews would seem to point to a 
much more general distribution of many of the species than is 
indicated by the paucity of British records. Several of the less 
well-known species, notably Sphacelaria furcigera and S. racemosa, 
have indeed been reported from such widely separated localities as 
to lead to the same conclusion. More widespread collection and 
investigation of material throughout the year, associated with 
careful recording of relevant ecological data, would undoubtedly 


42 DAVID E. G. IRVINE 


add to the known range of such species and provide information 
which is at present lacking concerning their times and methods of 
reproduction in British waters. Such work could, for example, 
help greatly in the elucidation of the range of form within S. pennata, 
and in determining whether S. saxicola is indeed a British species, 
and S. hystrix more than a very occasional immigrant, from across 
the English Channel. Even over stretches of coast which have 
been studied with comparative thoroughness there is much to be 
learned of this often neglected genus. There are still considerable 
areas of our coastline, for instance in north-west Scotland and 
in north-west and eastern England, for which algal records im 
general are exceedingly scanty. In many cases this is due to the 
barren nature of the shores, but members of this genus are adapted 
to such a wide range of habitats and tidal levels that it is likely to be 
represented to some extent on even the most inhospitable of coasts. 

Finally, systematic and nomenclatural problems abound, and it 
would obviously be an advantage to discover diagnostic characters, 
if such exist, enabling a reliable key to be drawn up which was not 
based on features often difficult or impossible to ascertain, such as 
habitat or form of reproduction. Nevertheless, it is hoped that the 
above notes will provide adequate information for the identification 
of most British material, as well as an indication of some of the 
many problems and gaps in our knowledge which this interesting 
genus presents. 


SUMMARY. 


British species of the genus Sphacelaria are very imperfectly 
known and further work on them is urgently required. Thirteen 
species are described and a key is provided for their identification, 
with some details of their ecology, reproduction and geographical 
distribution in British waters, particularly for those which occur on 
the shores of St. Andrews, Fife, Scotland. The record of S. sazatilis 
requires further verification. S. hystrix is recorded from British 
waters for the first time. S. fusca is reduced to a variety of S. pennata 

(S. corrosa); and the nomenclature and infraspecific divisions of the 
latter species are discussed and described in some detail. 
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Furtuer ADDITIONS TO THE ALGAL FLORA OF 
Sr. ANDREWS, FIFE. 


By Heten BLAcKLER. 
(Department of Botany, St. Andrews University.) 


(Read by title, 15th December 1955.) 


The following records are new for the St. Andrews area of the 
Fife coast, extending from the Eden estuary, two and a half miles 
north-west of St. Andrews, to Pitmilly, five miles south-east. All 
the algae have been found by the author (since 1951), or by Dr. M. D. 
Dunn (since 1939), or by Dr. D. E. G. Irvine. The initials M. D. D. 
refer to Dr. Dunn, Lecturer in Botany in the University of 
St. Andrews; D. E. G. I. stands for Dr. Irvine, now a member of 
staff of the University of Cambridge, and formerly a research 
student at St. Andrews. Uninitialed records are those of the 
author. 

The following contractions have been used throughout: 


M.H.W.S.T. —Mean high water of spring tides. 
M.H.W.N.T.—Mean high water of neap tides. 
M.L.W.S.T. —Mean low water of spring tides. 
M.L.W.N.T.—Mean low water of neap tides. 
E.L.W.S.T. —Equinoctial low water of spring tides. 


DIVISION CHLOROPHYTA. 


CLass CHLOROPHYCEAE. 


Order ULOTRICHALES. 
Family ULOTRICHACEAR. 


ULOTHRIX CONSOCIATA Wille. 


At M.H.W.N.T. as first colonist of a metre square quadrat of 
bared rock and on concrete path of the bathing-pool in May. 


ULOTHRIX PSEUDOFLACCA Wille. 


Occurs with Sphacelaria britannica and Rhodochorton rothii at the 
mouth of a cave at and above M.H.W.S.T. Determined by Dr. Mats 
Waern, Sweden. Found as first colonist of a metre square quadrat 
of bared rock in the mid-tide zone. Fertile January. 
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ENTEROMORPHA PROLIFERA (Miill.) J. Ag. 


Occurs in pools and on rock from M.H.W.S.T. to M.H.W.N.T. 
Identified by Dr. C. Bliding, Sweden. 


ENTEROMORPHA RALFSII Harv. 


On the mud in the Harbour at E.H.W.S.T.-M.H.W.S.T. Fertile 
May. 


ENTEROMORPHA RAMULOSA (Sm.) Hook. 


In pools or on rocks in mid-tide zone in summer. Verified by 
Dr. C. Bliding, Sweden. 


Utva tactuca L. var. nigra (C. Ag.) Le Jol. 

Common from mid-tide region to M.L.W.S.T., in pools and on 
rocks, and epiphytic on Laminaria hyperborea stipes, on Fucus, on 
Halidrys siliquosa and Polysiphonia nigrescens. This variety can 
be readily distinguished from Ulva lactuca var. latissima by the 
darker green colour and glossy surface of the thallus, and by 
anatomical differences in size and arrangement of the cells. 


Order CHAETOPHORALES. 
Family CHAETOPHORACEAE. 


ACROCHAETE REPENS Pringsh. 


In the cortical cells of the stipes of Laminaria digitata and 
Laminaria hyperborea. Zoosporangia in December. 


BOLBOCOLEON PILIFERUM Pringsh. 

Often found in the thallus of small Leathesia difformis plants and 
in Asperococcus fistulosus, also in Dictyosiphon foeniculaceus in 
summer. Zoosporangia in June and September. 


HCTOCHAETE LEPTOCHAETE (Huber) Wille. 
Common in old plants of Asperococcus bullosus and Ceramium 
ubrum. July, September and October. 


ACTOCHAETE WITTROCKII (Wille) Kylin. 
Common in Asperococcus fistulosus and Scytosiphon lomentaria 
rom May to September. Zoosporangia May and July. 


TNTOCLADIA PERFORANS (Huber) Levring. 

First found in March 1954 by D. E. G. I., ramifying amongst the 
uperficial cells of Ceramiwm rubrum. Found by the writer in 
Dictyosiphon foeniculaceus in September 1954. 
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ENTOCLADIA VIRIDIS Rke. 

Endophytic in Monostroma fuscum, Asperococcus bullosus, 
Plocamium coccineum, Dumontia incrassata, Ceramium rubrum, 
Phycod?ys rubens. Often very abundant in old plants. Zoo- 
sporangia developing July. 

PHAEOPHILA DENDROIDES (Crn.) Batt. 

In Scytosiphon lomentaria September and November. Zoo- 
sporangia November. 

PRINGSHEIMIELLA SCUTATA (Rke.) Marchew. 

On Polysiphonia lanosa July 1952, and on Polysiphonia urceolata 
February 1954, by D. E. G. I. 

ULVELLA LENS Crn. 


Found on Dumontia incrassata May 1951, and on Polysiphonia 
nigrescens by D. H. G. 1., March 1954. 


Order CLADOPHORALES. 
Family CLADOPHORACEAE. 
- CHAETOMORPHA CRASSA (Ag.) Kiitz. 
Found by D. E. G. I. forming loose strata on the mud of the Eden 
Estuary, October. 
CLADOPHORA BLIDINGIANA Kylin. 


Found on sandy reefs and rocks and in pools epiphytic on 
Rhodomela confervoides from September till March, from M.L.W.N.T. 
to M.L.W.8.T. The material was verified by Dr. C. Bliding, Sweden, 
and is the first record of this alga for Great Britain. Fertile 
September, October and November. 


CLADOPHORA GLAUCESENS (Griff.) Harv. 
Found by D. E. G.I. in a pool at M.H.W.N.T. and in pools in the 
mid-tide zone; identified by Dr. C. Bliding, Sweden. 
CLADOPHORA RUPESTRIS (1) Kiitz. f. nupa (Harv.) Hamel. 
Occurs in pools M.H.W.N.T. 
CLADOPHORA TRAILLI (Batt.) Batt. 


Grows on sand-covered rocks and in shallow pools from mid-tide 
to M.L.W.S.T. It appears in the spring in March and is abundant 
in Apriland May. Occurs at M.L.W.S.T. in September to December. 
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Zoosporangia March and April, zoids April and September. This 

ga was first found by Traill at Joppa near Edinburgh (Batters, 
394), who noted that it was different from Acrosphonia centralis 
hich it resembles in some ways. It is also closely related to 
crosiphonia albescens Kjellm. Borgesen says “ Acrosiphonia 
rail belongs to this species’’ and quotes Batters’ description. 
he material found at St. Andrews has the crenulated edged pore 
irough which the zoids are liberated, described by Borgesen. The 
t. Andrews material has been checked with Traill’s material in 
atters’ Herbarium with which it agrees. 


HIZOCLONIUM TORTUOSUM (Dillw.) Kiitz. 


Forms long ropes of entangled filaments in pools, floating on the 


irface of the water. Also on rock faces in the summer from 
ud-tide to M.L.W.S.T. 


ROSPORA SPECIOSA (Carm.) Leblond ex Hamel. 


Occurs in pools and on mud, and epiphytically on Fucus serratus, 


ucus vesiculosus, Halidrys siliquosa and stipes of Laminaria 
yperborea from M.H.W.S.T. to M.L.W.S.T. 


rder SIPHONALES. 
amily CoDIACEAE. 


ODIUM FRAGILE (Sur.) Hariot subsp. ATLANTICUM (Cotton) Silva. 


Found in pools in one area in October 1955. Plants up to 150 mm. 
ng, growing in tufts, sterile. At M.H.W.N.T. towards M.H.W.S.T. 
aterial identified by Dr. P. Silva, Illmois, U.S.A. 

For some years a green mossy growth of Codiwm has been observed 
1 the vertical sides and the bottom of rock pools in the same area 
which Codium fragile subsp. atlanticum has now been found. 
reviously very small erect fronds, 25-50 mm. high, have been 
served from August to February, dichotomously branched with 
Ticles on the average 420 long by 120 broad, rounded and 
m-mucronate (det. D.E.G.I.). This material looked like and 
reed in size and growth with the specimens of Codiwm amphibium 
und by McCalla at Roundstone, Co. Galway, Hire, and now in 
e Herbarium of Harvey in Trinity College, Dublin. The utricles 

‘the Irish material are, however, mucronate. 

Typical plants of Codium fragile subsp. atlontioum have been 
und on this mossy growth, and the previously-observed plants 
nilar to Codiwm amphibium are evidently juvenile forms of 
ydiwm fragile. All stages of development can therefore be found 
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coming from the “moss”, and well-developed plants are growing 
attached to the rock or epiphytic on Corallina officinalis. 

The occurrence of Codiwm on the east coast of Scotland is of 
interest, as Batters (1902) records Codiwm tomentosum only from 
Peterhead, Aberdeenshire. The above record of Codium fragile 
subsp. atlanticwm is a new one for the east coast of Scotland, though 
the taxon has been found on the Northumberland coast at Berwick- 
on-Tweed in October 1949 (Moss in litt. 1951) and on the Farne 
Islands in 1952 by Moss (Silva, 1955). It seems as though Codium 
is spreading on the east coast of Britain as is the case in other parts 
of the world—Denmark (Lund, 1940), Norway (Jorde, 1951). 


Family PHYLLOSIPHONACEAE. 


OsTREOBIUM QUEKETTII Born et Flah. 


First found by D. E. G. I. in the periostracum of [nttorina littorea 
at M.H.W.N.T. in July and in the periostracum of Bucconum 
undatum. Dredged in April by the writer. 


DIVISION XANTHOPHYTA. 
CLAss XANTHOPHYCEAE. 


Order HETEROCOCCALES. 
Family HaLosPHAERACEAE. 


HALOSPHAERA VIRIDIS Schm. 


Occurs in the plankton in St. Andrews Bay in the spring. Some 
years it is present in great quantity, so that the plankton when 
brought into the laboratory is like green-pea soup. This species 
is considered by Gran (1902) as an indicator species of the movement 
of warm Atlantic water. It was very abundant in March 1949 and 
February 1951. 

Gametes were liberated from the material obtained in March 1949. 


DIVISION CHRYSOPHYTA. 
CLass CHRYSOPHYCEAR. 


Order CHRYSOCAPSALES. 
Family CHRYSOCAPSACEAE. 
PHAEOCYSTIS POUCHETI (Hariot) Lagerh. 


Occasionally found in the plankton with Halosphaera viridis in 
March. 
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DIVISION PHAEOPHYTA. 


CLass PHAEOPHYCEAE. 


rder ECTOCARPALES. 
amily EcToCARPACEAE. 


CTOCARPUS DRAPARNALDIOIDES (Crn.) Kjellm. 


Growing on old plants of Laminaria saccharina in August, 
urilocular sporangia present. On L. digitata May, with plurilocular 
porangia. 


NDODICYTON INFESTANS Gran. 


In Obelia geniculata with Audouinella membranacea. Also in 
ynamena sertularia with Epicladia flustrae and Audouinella 
embranacea, and on Membranifera membranacea on fronds of 
uminaria hyperborea, with plurilocular sporangia in October. 


[FFORDIA SANDRIANA (Zanard.) Hamel. 


Occasional with plurilocular sporangia in September. M.L.W.S.T. 
infralittoral zone. 


[FFORDIA SECUNDA (Kiitz.) Batt. 

Found in pools in mid-tide zone on Asperococcus fistulosus. 
esent in summer, plurilocular sporangia May and September, 
theridia August and September. In sandy pools at M.L.W.S.T. 
epiphytic on stipes of Laminaria hyperborea and Rhodymenia 
mata. 


ECATONEMA MACULANS (Coll.) Sauv. 


Forming brown discs on Rhodymenia palmata with plurilocular 
srangia in April. Also found on shell of Buccinum undatum 
<en in a lobster creel. 


MINARIOCOLAX TOMENTOSOIDES (Farl.) Kylin. 

Found in May and June on the stipes of Laminaria digitata at 
L.W.S.T. with Ectocarpus fasciculatus and Litosiphon pusillus. 
iilocular sporangia in May and June. 


AEOSTROMA PUSTULOSUM Kuck. 
In Scytosiphon lomentaria and on stipe of Laminaria hyper- 
ea and on Porphyra umbilicalis f. umbilicals in mid-tide zone to 


L.W.S.T. Plurilocular sporangia in May. 
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QrREBLONEMA FASCICULATUM Thur. var. FASCICULATUM. 


Endophytic in Eudesme virescens in July 1952 in mid-tidal zone 
with plurilocular sporangia. 


WAERNIELLA LucIFUGA (Kuck.) Kyl. 

Occurs on the roof and walls of a cave above M.H.W.S.T. and also 
on rock outside the mouth of another cave at M.H.W.S.T. It forms 
a brown felt-like growth above Sphacelaria britannica and Rhodo- 
chorton rothit in the first cave where it was found by Dr. Mats 
Waern, Sweden, in July 1952. Previously this alga has only been 
recorded from three caves in Britain by Batters (1906) from 
Sidmouth, 1901, Torquay, 1902, and Berwick-on-Tweed, 1904. 
Unilocular sporangia observed in March on material from both 
caves. 


Family LirHoDERMATACEAE. 
PETRODERMA MACULIFORME (Wollny) Kuck. 


Found by D. E. G. I. as small dark spots on Lithothamnion lenor- 
mandi in a pool at M.H.W.N.T. Unilocular sporangia November. 


Family MyRioNEMATACEAE. 
ASCOCYCLUS MAGNI Sauv. 


Occurs on the leaves of Zostera as small brown patches which 
become confluent with age and almost cover the surface of the 
old Zostera leaves. Plurilocular sporangia February, March, May, 
June and August. In pools just below M.H.W.N.T. Verified by 
Dr. Mats Waern. 


SYMPHYOCARPUS STRANGULANS K. Rosenv. 


On old filaments of Chaetomorpha litorea in pools in the mid-tide 
zone. Forms a crust on the Chaetomorpha. Plurilocular sporangia 
September. 


Family ELACHISTACEAE. 
KELAcHISTA SCUTELLATA (Sm.) Duby. 

Grows on Himanthalia elongata in the summer and autumn at 
M.L.W.8.T. about two miles south of St. Andrews. This alga was 


found by M. D. D. on Himanthalia at Pitmilly after the publication 
of her list (1939). Unilocular sporangia August and September. 
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Irder DicTYoOsIPHONALES. 
family STRIARIACEAE. 


STICTYOSIPHON GRIFFITHSIANUS (Le Jol.) Holm. et Batt. 


Growing on Laminaria hyperborea and Rhodymenia palmata at 
1.L.W.S.T. 


family PUNCTARIACEAE. 


sITOSIPHON FILIFORMIS (Rke.) Batt. var. FILIFORMIS 


Minute tufts 5 mm. long on Laminaria saccharina in May with 
lurilocular sporangia at M.L.W.S.T. 


ITOSIPHON PUSILLUS (Carm.) Harv. 


On Laminaria digitata with Spongonema tomentosus and on 
Jumontia incrassata in May and June at M.L.W.S.T. Unilocular 
porangia May, plurilocular sporangia May and June. 


LSPEROCOCCUS BULLOSUS Lamour. 


Grows in pools with Asperococcus fistulosus but is not common, 
rom M.H.W.N.T. to M.L.W.N.T. from May to October. Found by 
I.D.D. after publication of her list (1939). Only unilocular 
porangia have been observed in May, June, July, September and 
lctober. 


amily DICTYOSIPHONACEAE. 


ICTYOSIPHON CHORDARIA Aresch. 


Occurs in pools and on tips of Halidrys siliquosa fronds in the mid- 
de zone from May till November. Unilocular sporangia, May and 
ovember. 


ICTYOSIPHON FOENICULACEUS (Huds.) Grey. f. FOENICULACEUS. 


Grows in pools and on muddy reefs from M.H.W.N.T. to 
.L.W.N.T. Epiphytic on Chordaria flagelliformis and Fucus spp. 
1d Halidrys siliquosa. Most abundant in the summer but may 
rsist in sheltered pools at M.H.W.N.T. through the winter. 
yund by M.D. D. after publication of her list (1939). Unilocular 
orangia January, February, April, July, August, September, 
stober and December. 
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Order ScyTOSIPHONALES. 
Family ScyTOsIPHONACEAE. 


PETALONIA FILIFORMIS Batt. 

Grows on rock faces at M.H.W.N.T. to M.H.W.S.T. from the 
end of October to May. This alga was first found by Batters at 
Berwick-on-Tweed and described in 1888. It is recorded only from 
Essex, the Isle of Wight and Berwick (Batters, 1902). Plurilocular 
sporangia occur from November to May. 


Order SPHACELARIALES. 
Family SPHACELARIACEAE. 


SPHACELARIA PENNATA (Huds.) Lyngbye f. SEPTENTRIONALIS 
(Sauv.) Irvine. 


This form grows with Sphacelaria pennata var. fusca, often on the 
same host plant (Cladophora rupestris or Corallina officinalis), in 
deep pools in the mid-tide zone or on rock. Propagules have been 
observed in August. Det. D. E. G. I. 


Family CLaDOSTEPHACEAE. 


CLADOSTEPHUS VERTICILLATUS (Lightf.) Ag. 


This species was found by M. D. D. in 1939 after publication of her 


list and has not been seen since. Found by Buddo Rock and at 
Pitmilly. 


Order DictyoTatEs. 
Family DicryorTackag. 
Dicryota pichoroma (Huds.) Lamour. var. DICHOTOMA. 


Found by M. D. D. ina large pool at M.L.W.S.T. at Pitmilly, after 
publication of her list (1939). 


Order Fucaues. 
Family Fucacras. 


Fucus vesicutosus L. f. rvesicuosus Cotton. 


Found on top of exposed rocks at M.H.W.N.T. just below Fucus 
spiralis. The plants agree in size and form with those found by 
Cotton (1912) on Clare Island, Co. Mayo, Hire. 
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DIVISION RHODOPHYTA. 


Ciass RHODOPHYCEAE. 
SupcLiass BANGIOPHYCIDAE. 


Irder BANGIALES. 
family ERYTHROPELTIDACEAE. 


HRYTHROTRICHIA CILIARIS (Carm.) Batt. 


Present on Obelia geniculata, Cladophora trailliz, Cen 
yperborea and Polysiphonia nigrescens at M.L.W.S.T. Mono- 
spores June and September. 


URYTHROTRICHIA WELWITSCHH (Rupr.) Batt. 

Occurs on Ralfsia verrucosa on Patella vulgaris at M.L.W.S.T. as 
lescribed by Batters (1902), who found it at Swanage and in 
xuernsey. Cotton (1912) recorded it from Clare Island. Mono- 
pores October. 


family BANGIACEAE. 


JONCHOCELIS ROSEA Batt. 

On Spirobis laevis on Himanthalia elongata and on Balanus 
alanoides, which are coloured pink with this alga. Found from 
1.L.W.N.T. to M.L.W.S.T. 


-ORPHYRA LEUCOSTICTA Thur. 

First found by M. D. D. after publication of her list (1939). 
Jecurs from April to November in mid-tide zone to M.L.W.S.T., 
piphytic on Fucus serratus, Fucus vesiculosus, Laminaria digitata 
nd L. hyperborea. Monospores April, May, June, September and 
Yecember. Carpospores June to November. Spermatia May to 
Yovember. 


SuBCLASS FLORIDEOPHYCIDAE. 


\rder NEMALIONALES. 
‘amily ACROCHAETIACEAE. 


.CROCHAETIUM SPARSUM (Harv.) Nag. 

Found at M.L.W.S.T. on the stipes of Laminaria digitata and 
,. hyperborea in branched tufts, filaments penetrating the stipe tissue. 
ten grows with Rhodochorton, from which it is distinguished by 
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its larger size. Monospores April, May and September. Tetra- 
spores July, September and November. 


Order GIGARTINALES. 
Family PHyLLOPHORACEAE. 


PHYLLOPHORA TRAILLII Holm. et Batt. 


Growing on vertical rock faces at M.L.W.S.T. with Phyllophora 
brodiaei and on shaded rocks at M.H.W.M. in a cave. 


. Order CRYPTONEMIALES. 


Family SQUAMARIACEAE. 


RHODODERMIS PARASITICA Batt. 


Grows on the stipes of Laminaria digitata and L. hyperborea, 
where it forms smooth dark red patches. M.L.W.S.T.-E.L.W.8.T. 


Family CoRALLINACEAE. 


EPILITHON MEMBRANACEUM (Esper) Heydr. 

Epiphytic on Chondrus crispus and Gigartina stellata and other 
algae at M.L.W.S.T. 
LITHOPHYLLUM CORALLINAE (Crn.) Heydr. 

On Corallina officinalis in mid-tide zone. Identified by Dr. S. 
Suneson, Sweden. 

LITHOTHAMNION POLYMORPHUM (L.) Aresch. 


Found by M. D. D., referred to in list (1939) and in Dunn (1940). 
Occurs covering the bottom of pools from mid-tide zone to 


M.L.W.S.T. 


MELOBESIA MINUTULA Fosl. 


Common on Monostroma fuscum, Plocamium coccineum, Phyllo- 
phora rubens, Phycodrys rubens and other algae, and common on 
cast-up material. This alga has not been recorded for Scotland 
previously. Identification verified by Dr. S. Suneson, Sweden. 


Family KaLLyMENIACEAE. 


CALLOCOLAX NEGLECTUS Schm. 


Found on cast-up Callophyllis laciniata. Tetraspores and cysto- 
carps observed in November. 
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Order CERAMIALES. 
Family CERAMIACEAE. 
CALLITHAMNION CORYMBOSUM (Sm.) Lyngb. 


Found by D. E. G.I. on Cystoclonium purpureum in a lobster 
creel. Tetraspores July. 


CALLITHAMNION TETRAGONUM (Wither.) Ag. f. BRACHIATUM 
‘Bonnem.) K. Rosenv. 


Found growing at M.L.W.S.T. Tetraspores and cystocarps 
October. 
JERAMIUM DESLONGCHAMPsII Chauv. 

Found by D. E.G. I. at M.H.W.N.T. growing in a pool on 
Jorallina officinalis. 
JERAMIUM FRUTICULOSUM (Kiitz.) J. Ag. 


Found by M. D. D. after publication of her list (1939). Grows on 
Halidrys siliquosa in mid-tide zone from winter to summer. 


JERAMIUM PEDICELLATUM (Duby) J. Ag. 

Occurs in mid-tide pools and epiphytic on Fucus spp., Polysiphonia 
vgrescens and other algae. Tetraspores abundant throughout the 
rear, especially in November and March. Cystocarps all the year. 
spermatia August (D. E. G. 1). 


-TILOTHAMNION PLUMA (Dillw.) Thur. 

Found growing on the stipe of dredged Laminaria hyperborea. 
‘he alga formed a minute red fringe to the stipe and bore tetraspores 
nd cystocarps October. 

PERMOTHAMNION STRICTUM (Ag.) Ardiss. 

Occurs from M.L.W.N.T.-M.L.W.S.T. Tetraspores August on 

‘ucus stipe. 


family DELESSERIACEAE. 


IRYPTOPLEURA RAMOSA (Huds.) Kylin f. RAMosA. 
Found by M. D. D. after publication of her list (1939). Cast 
shore. 


ITOPHYLLUM PUNCTATUM (Stackh.) Grev. 
A small plant cast up in October with cystocarps. 
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PANTONEURA ANGUSTISSIMA (Turn.) Kylin. 


Grows at M.L.W.S.T. and in infralittoral zone. Obtained by 
dredging, sometimes cast up. Tetraspores August, October, 
November, January and February. Cystocarps January. 


PoOLYSIPHONIA NIGRESCENS (Sm.) Grev. f. arrrnis (Moore) J. Ag. 
Occurs in pools and in mid-tide zone. 
POLYSIPHONIA SPINULOSA Grev. var. SPINULOSA. 


On stipes of Laminaria hyperborea. Occasional. M.L.W.S.T. 
Cystocarps May. 


POLYSIPHONIA URCEOLATA (Dillw.) Grev. f. Formosa (Suhr.) J. Ag. 
First found by M. D. D. after publication of her list (1939). 


DIVISION CYANOPHYTA. 
CLass CYANOPHYCEAE. 
Family CHroococcacEak. 
APHANOTHECE PALLIDA (Kiitz.) Raben. 
Found by D. E. G. I. in a pool at M.H.W.N.T. growing in an 


area previously cleared of algae. 

MERISMOPEDIA CONVOLUTA Breb. ex Kiitz. 
Found by D. E. G. I. in the Eden estuary. 

Family CHAMAESIPHONACEAE. 

DERMOCARPA INCRUSTANS (Reinsch) Batt. 


Frequent on Laurencia pinnatifida especially in the winter at 


M.L.W.S.T. 


ENTOPHYSALIS CRUSTACEA (Ag.) Dr. et Daily. 


Abundant in the periostracum of Littorina littorea in July. Found 
by D. E. G. I. 


Family OScILLATORIACEAE. 
SYMPLOCA HYDNOIDES Kiitz. ex Gom. var. HYDNOIDEs. 
Kpiphytic on Dynamena sp. on Polysiphonia nigrescens April 1955. 


In addition to the above algae, the fungus Leptosphaeria chondri 
(Rostr.) Rosenv. occurs in Chondrus crispus, at M.L.W.S.T. Peri- 
thecia were observed in the outer layers of the thallus. 
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Tse PHENOLOGY oF CeRTAIN ALGAE at St. ANDREWS, FIFE. 


By HeLen BLackter. 
(Department of Botany, St. Andrews University.) 


(Read by title, 15th December 1955.) 


Observations on the phenology of certain algae found on the 
shore at St. Andrews have been made during the past seven years 
and the following table has been compiled from these records. In 
most cases the time of reproduction of any one species has been 
found to show very little variation from year to year despite 
fluctuations in the climatic conditions. On analysis of the records 
of the one hundred and ninety-nine species, there are found to be 
fifty-seven which are fertile throughout the year, while most species 
reproduce during spring, summer or autumn; the number repro- 
ducing im winter is lower—one hundred and seven. In the 
Rhodophyta the records of asexual spores exceed those for sexual 
reproductive bodies, there being eighty-three species reproducing 
asexually and sixty-one sexually. In certain species where the 
asexual and sexual reproductive bodies are identical, the term zoid 
is used when it has not been possible to ascertain whether fusion 
9ecurred, in which case they would be proved gametes, or whether 
shey remained independent as zoospores. 

The algal fruiting records made by Dr. Dunn of St. Andrews 
University, and hitherto unpublished, corroborate the observations 
f the author. Any records obtained by Dr. Dunn which have not 
0 far been found by the author are indicated by the capital letter D 
n brackets after the X. The capital letter I in brackets indicates 
hat the record was obtained by Dr. D. E. G. Irvine. The capital 
etter B in brackets refers to Dr. C. Bliding of Sweden, who has 
dentified some of the species of Cladophora and Enteromorpha by 
llowing the gametes of Scottish and Swedish material of the same 
pecies to fuse and then grow in culture. The capital letter S in 
rackets refers to Dr. 8. Suneson of Sweden, who identified some of 
he calcareous algae and found them fertile. The nomenclature is 
ccording to the Check List of British Marine Algae (Parke, 1953), 
xcept for the genus Sphacelaria which is according to Irvine (1956). 
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Discussion. 


Fruiting records of the algae have been kept at Naples (Funk, 
927), Banyuls on the Mediterranean coast of the south of France 
‘eldmann, 1937), Aberystwyth (Lewis, 1936), and Port Erin in the 
le of Man (Knight and Parke, 1931). When these records are 
udied in detail, variation in the time of fruiting period and in the 
nd of reproductive body occurring at the different places may be 
related with varying environmental factors in these localities. 

Light, and sea and air temperature are the most important 
tors. Light is important when considered in connection with 
1e time of low water of spring tides, when algae are uncovered and 
<posed to the sun, except in the Mediterranean region where there 

practically no tidal rise and fall. Thus at Naples and Banyuls 
le sea temperature and the penetration of the light must be the 
nportant factors. 

At Aberystwyth, Port Erin and St. Andrews the time of low water 
f springs is different, beg during the middle of the day at the first 
lace and in the early morning and evening (0600 and 1800) on the 
lanx coast, while it is a little later on the coast of Fife (0900 and 
100). At Aberystwyth the algae are exposed to full insolation at 
yw-water springs throughout the year, while at Port Erin from the 
ud of October to the end of February low water of springs occurs 
uring darkness. At St. Andrews algae at M.L.W.S.T. are exposed 
) the morning light throughout the year, and during the summer 
re uncovered in the evening before dark as well. 

With regard to temperature, the average winter sea temperature 
t Naples is the same as the average summer sea temperature of the 
nglish Channel (13°-14° C.), while in August at Naples the sea 
aches the average maximum temperature of 28° C. On analysis 
f the fruiting records at Naples it is found that most of the algae 
re reproducing in the winter-spring period, the peak being in 
ring with a marked drop in the summer to an autumn minimum. 
he decrease in summer and autumn may be due to the high sea 
mperature. 

In the Isle of Man, where the sea and air temperatures are higher 
1an in St. Andrews, there is a spring maximum with regard to the 
tal number of species reproducing with a gradual fall in summer 
nd autumn to a winter minimum, and in St. Andrews there is a 
inter minimum. If, however, the individual fruiting records are 
nalysed for the same species at the two places, considerable 
ariation may be found to exist, especially in the Rhodophyta. 
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There is a difference in the time and duration of reproduction and 
in the kind of reproductive bodies produced, and these differences — 
may be correlated with the climatic and environmental features of 
the two regions. 
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REPORT OF THE CRYPToGAMIc SEcTIoN, 1955. 


By D. M. Henprrson. 


The sixty-seventh annual autumn foray was held in Nairn and 
strict from 24th to 26th September. Darnaway estate forests were 
e collecting grounds for the first excursion. Before entering the 
90dland the comprehensive forestry museum of the estate, com- 
ising a fine collection of timber specimens and insect and fungal 
seases, was visited. From there the party was guided by 
r. Merchant, whose interest and co-operation contributed greatly 
the success of the day. Ancient mixed hardwoods at Sluie were 
plored in the morning, whilst the afternoon was spent in old beech 
9ods and the pine woods at Black Loch. 

The morning and early afternoon of Sunday, 25th, were spent in 
e marshy pine woods on the south side of Loch Loy. This area 
as exceptionally dry and only occasionally could an agaric be 
und. The party then spent a most enjoyable two hours with the 
isses Baillie of Loch Loy estate, who very kindly showed the 
embers their garden and entertained them to tea. 

The Section is indebted to the proprietors of the Darnaway forest 
id of Loch Loy estate for permission to hold the meetings on their 
‘operty. The excellence of the foray was in large measure due to 
r. J. B. Simpson, who made all the local arrangements. Mr. P. D. 
rton, who was welcomed as a guest, was responsible for most of the 
terminations of agarics and has checked the final list. Seven 
embers attended the foray. 


LIST OF FUNGI COLLECTED. 


Unless otherwise stated, the nomenclature follows the Revised List of 
ritish Agarics and Boleti (Trans. Brit. Mycol. Soc., 1948). 


1. Darnaway. a, Sluie; b, Black Loch. 
2. Loch Loy Woods. 


MANITA CITRINA, la; MUSCARIA, la, 2. 

RMILLARIA MELLEA, la; MUCIDA, la. 

RICHOLOMA FULVUM, la, 2; MELALEUCUM, 2. 

LITOCYBE GIGANTHA, 2; ODORA, la; FRAGRANS, la; AURANTIACA, 1b, 2. 

ACCARIA LACCATA, la, 2; AMETHYSTINA, 1b. 

YCENA PELIANTHINA, la; PTERIGENA, la; GALOPUS, la; HAEMATOPUS, la; 
AmIcta, la; ACICULA, la; AMMONIACA, la; VITILIS, la; GALERICULATA, 
la; SPEIREA, la. 

JLLYBIA PLATYPHYLLA, la; MACULATA, 2. 

ARASMIUS DRYOPHILUS, la; LImosus Boud., 2. 
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OMPHALIA FIBULA, la. 


PANUS STIPTICUS, la. 
LACTARIUS TORMINOSUS, 2; DELICIosUS, la, 2; VIETUS, 2; BLENNIvS, la; 


guiztus, la, 1b; GLycyosMUS, 2; RUFUS, 1b, 2; sUBDULCIS, la; 
OBSCURATUS Fr., la. 

RussuLA DELICA, la; CYANOXANTHA, la; VESCA, 1b, 2; ¥FELLEA, la; 
XERAMPELINA, 2; CLAROFLAVA, Lb. 

PLUTEUS CERVINUS, la, 1b; NaNuUS (Fr.) Kuhn & Rom., la; LuTESCENS, la; 
PHLEBOPHORUS, la. 

ENTOLOMA JUBATUM, 2; SERICEUM, 2; SERICATUM Britz., la. 

Lepronta PoLiopus Romagnesi, 2; SERICELLA, la, 2; FORMOSA, 2. 

NOLANEA STAUROSPORA, 2; JUNCEA, la; DyYSTHALES Peck, 1a. 

PHOLIOTA MUTABILIS, la; TOGULARIS, la; BLATTARIA, la; MYCENOIDES sensu 

Jaap, 2. 

HEBELOMA CRUSTULINEFORME, 1a; SACCHARIOLENS, la. 

NaAvucoria ALNETORUM R. Maire, la, 2; CENTUNCULUS, la; MyYOSOTIS, 2; 
SIPARIA, 1a; LUTEOLOFIBRILLOSA Kuhner, la, 2; scoLECINA sensu Lge, 
ia, 2. 

TUBARIA CONSPERSA sensu Romagnesi, la. 

GALERA TENERA, la; RUBIGINOSA, la, 2; CLAVATA, 2; OCHRACEA, la. 

CREPIDOTUS PHILLIPSII (PLEUROTUS ROSEOLUS Lge), 2. 

CorTINARIUS PORPHYROPUS, la; LEPIDOPUS, 2; ARMILLATUS, 2; SCANDENS, 2; 
SAFRANOPES Hry., la. 

INOCYBE LACERA f. SUBSQUARROSA Moller, 2. 

PAXILLUS INVOLUTUS, 2. 

STROPHARIA SQUAMOSA, la. 

HyYPpHOLOMA HYDROPHILUM, 1b. 

PsILOCYBE ELONGATA, 1b, 2; SUBERICAEA, 2. 

PSALLIOTA SILVATICA, la. 

CoPpRINUS MICACEUS, la; PLICATILIS, 2. 

GOMPHIDIUS RUTILUS, 2. 

GYROPORUS CASTANEUS, la, 2. 

BoLetus EDULIS, 1b, 2; LuTEUS, 2; ELEGANS, la, 2; ¥FLAVIDUS, 2 
PIPERATUS, 2; VARIEGATUS, 2; CHRYSENTERON, 16; Bapbius, 2 
SCABER, 2; VERSIPELLIS, 2. 

PoLYPORUS FORQUINONI on Ulex branches, 2; CAESIUS, la. 

UROMYCES LABURNI (DC.) on Genista anglica, 2. 

PHRAGMIDIUM ROSAE-PIMPINELLIFOLIAE (Raben.) Diet., 2. 

PUCCINIASTRUM GALI, 1b; AREOLATA, la; GOODYERAR, 1b. 

TAPHRINA AMENTORUM (Sadeb.) Rostrup on Alnus incana, la. 
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CoMMITTEE FOR THE StuDY oF THE ScorrisH FLORA. 


*B. L. Burrr (Chairman). 
7B. W. Rissons (Honorary Secretary). 
Miss M. S. Campse xt. 
*Miss U. K. Duncan. 
R. MacKEcHNIE. 
*Professor J. R. Marruews. 
yJ. G. Rocrr. 
= 7Dr. G. Taytor. 


This Committee will act under the joint gis of the Botanical 
ociety of Edinburgh and the Botanical Society of the British Isles. 
t has been formed to further the study of the plants of Scotland by 
)-ordinating work on the Scottish flora on behalf of the sponsoring 
ycleties. Excursions and meetings will be arranged and announce- 
lents will appear in the publications of the two societies. 

The Committee has appointed Mr. B. L. Burtt as its Chairman 
nd Mr. B. W. Ribbons (Department of Botany, The University, 
lasgow, W.2) as its Secretary. 


First Annual Report to 31st December 1955. 


The Committee was formed in April after discussions, during the 
revious twelve months, among numerous botanists in Scotland and 
1e two Societies. Two Committee meetings have been held in 
dinburgh, on 9th May and 17th September, and announcements 
> the Committee’s existence and activities have appeared in the 
onthly billets of the Edinburgh Society and in the Proceedings 
‘the British Society. The Committee has arranged a programme 
* indoor and field meetings for 1956 and details are already 
ablished. 
It was possible to arrange only a limited programme in 1955, 
msisting of two meetings. An excursion attended by 15 people 
id devoted to recording for the Maps Scheme took place to Elhot 
inks, Angus, on 2nd July. An Exhibition meeting held by kind 
rmission of the Regius Keeper at the Royal Botanic Garden, 
dinburgh, on 5th November attracted some 150 visitors. The 
hibits were chiefly illustrative of recent and current work on the 

* Appointed by the Botanical Society of Edinburgh. 

+ Appointed by the Botanical Society of the British Isles. 
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Scottish flora, and Mr. J. Grant Roger gave a short popular illus- 
trated lecture on some interesting Scottish plants. We are indebted 
to Miss Duncan and Mr. Burtt respectively for making local 
arrangements for these two meetings. 

The Committee is particularly anxious to enlist the support of 
persons interested in the plants of Scotland but who so far are not 
members of either Society. 

The Honorary Secretary wishes to express grateful thanks to the 
various officers of the two sponsoring Societies for much assistance. 
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